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END RESULTS OF BLOODLESS REDUCTION OF CONGENITAL 
DISLOCATION OF THE HIP * 


BY A. BRUCE GILL, M.D., PHILADELPHIA, PENNSYLVANIA 


The statistics reported in this paper present the author’s personal ex- 
perience in the treatment of congenital dislocation of the hip. 


GENERAL STATISTICS 


Patients treated 
Female Pahead tee 204 (80.5 per cent.) 
Male coe a 49 (19.5 per cent.) 
Total number of hips involve d 
Bilateral : 69 (27.: 
Unilateral a eee 72. 
Right hip elnale ) 7 (42.0 per cent.) 
Left hip (single) .. 7 (58.0 per cent.) 
Treatment 
EE Ee OP OE Ley Re oe, 
By author 
By other surgeons . 
I soo a3 SW anc beara ars Men ea 
Operations without history of preceding bloodless re- 
duction 
Operations following bloodless reduction bys author . 
Operations following bloodless reduction by other | sur- 
7” SOAR ner ee Cenk peg ae rae yee eh oe 
Hips irreducible by manipulation before four years of age. . 30 


5 per cent.) 
5 per cent.) 


There were four bilateral cases in which no attempt was made to re- 
duce the deformity because of extreme malformation of the hips with other 
marked congenital deformities, including club feet, club hands, and multiple 
rigidity of joints. 

The end results of bloodless reduction as determined by years are 
shown in Table I. All cases with faulty or incomplete records have 
been excluded. 


* Read at the Annual Meeting of The American Orthopaedic Association, Baltimore, 
Maryland, June 5, 1942. 
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TABLE I 


RESULTS OF BLOODLESS REDUCTION oF 126 Hips, CLASSIFIED BY YEARS 
FOLLOWING REDUCTION 


Seventh 
First |Second| Third |Fourth) Fifth | Sixth Eighth 
Results z : : pe - ; and 
Year | Year | Year | Year | Year | Year oa 
Ninth 
Years 
Disappeared from Clinic during | 
the year, or result undetermined, 0 31: | 9% | 9F | 44 33 * sg 
Previously operated upon ; 0 30 39 | 40 | 42 | 42 45 
Operated upon because of redislo- 
era 30 9 1 2 0 3 3 
Redislocated, but not operated 
IR re ac, dd 3 1 0 a oe 0 0 
Remained reduced.............| 93 |55 | 46 |33 |28 | 25 15) 
No. of hips under observation dur- 
a eee 126 95 86 | 77 73 =|: 70 63 
Percentage of hips under observa- 
tion remaining reduced.......| 71.5) 58.0 | 53.5 | 43.0 | 38.4 | 35.7 23.8 
Percentage of 126 hips remaining | 
| ee ee 71.5| 43.7 | 35.0 | 26.2 | 22.0 | 21.4 11.9 


1. Including three unsatisfactory when last seen during the first year. 
2. Eight good, one poor when last seen. 

3. All good when last seen. 

4. Two good, two poor when last seen. 

5. Four perfect, three excellent when last seen. 


6. In addition to these, there were the four perfect and three excellent results in patients 
who disappeared from the Clinic during these three years. 
TENTH TO TWENTIETH YEARS 

Two hips were operated upon during the eleventh year after reduc- 
tion, three during the twelfth, one during the thirteenth, and one during 
the twentieth; so the total number of operations has been fifty-five. 

Of the hips which have been under observation for eight or more 
years, fourteen have had perfect and seven excellent end results. The per- 
fect ones have normal anatomical structure as demonstrated on the roent- 
genograms and, of course, have normal function. The excellent ones have 
normal function (absence of tire, pain, limp, instability), but the roent- 
genographie examination shows that the anatomical structure of the hip 
is not perfect.* 

Of the perfect hips one has been under observation for eight years 
after reduction, three for nine years, four for ten years, and one each for 
thirteen, fourteen, fifteen, eighteen, twenty-one, and twenty-seven years. 
Of the excellent hips, three have been under observation for eight years, 
and one each for ten, eleven, seventeen, and twenty-one years. 

* The terms “good”’ and “‘satisfactory’’, as used in Table I and in the legends to the 


illustrations, indicate a freedom from symptoms but a more evident defect in the struc- 
tures of the hip than does the word ‘excellent’. 
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The perfect hips can be called ‘‘cured”’. They are as good as any hip 
that was never dislocated. The excellent hips should not be called ‘‘ cured ”’ 
because anatomical restoration is not perfect. They must be kept under 
observation. Reconstruction (shelf) operations have been performed on 

















Fig. 1-A 


Case l. R.diR.,female. May 21,1925. Bilateral dislocation reduced in 1925, 
when patient was two years of age. 

















Fig. 1-B 


February 2, 1935. Ten years after reduction. Perfect result. 
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thirteen patients who had had ezcellent hips (free of symptoms) for from 
five to twenty years after bloodless reduction, seven of them after ten 
years. 

The proper interpretation of the end results in Table I is difficult. 


. 





Fig. 2-A 


Case 2. H.F., female. October 24, 1933. Bilateral dislocation was reduced 
on October 26, 1933, when the patient was two and one-half years of age. 





Fig. 2-B 


May 14, 1934. Seven months after reduction there is rapid growth and calcifica- 
tion of the right head, which primarily was not fully luxated, but was smaller than 
the left head which was fully luxated. There is dysplasia of the femoral head, not 
a true Legg-Perthes disease. 
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Fig. 2-C 
January 2, 1936. Two years and three months after reduction, the result is satis- 
factory (normal function, but defects of structure). 





Fig. 2-D 
April 9, 1942. Eight and one-half years after reduction, the result is perfect. 
The preceding dysplasia has been overcome by natural growth processes. 
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Fig. 3-A 
Case. 3. W.M., male. October 2, 1930. 
and four months after reduction in 1927, when patient was nineteen months of age, 


shows dysplasia of the left acetabulum and head. 


placement but no upward displacement. 





Fia. 3-B 
May 27, 1935. Eight years after reduction, slight dysplasia isevident. There is 
very slight outward displacement. The result is satisfactory, but not yet perfect. 


‘ 
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Roentgenogram, 


taken three years 


There is moderate outward dis- 
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Fig. 3-C 


August 29, 1938. More than eleven years after reduction, the patient is twelve 
years and ten months of age, and the hip is approaching perfection. 





Fic. 3-D 


April 25, 1942. Nearly fifteen years after reduction, when the patient is sixteen 
and one-half years of age, the result is perfect. The dysplasia persisted for more than 
eight years. The outward displacement evident at the end of three years gradually 
became less marked, and eventually disappeared with the advancing growth of the 
acetabulum. 
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Fic. 4-A 
Case 4. February 11,1932. X-ray of J. M., a sister of the patient in Case 3. The 
hip was reduced March 7, 1932, when the patient was two and one-half years of age. 

















Fiac. 4-B 
November 28, 1932. Eight and one-half months after reduction. 
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Fic. 4-C 


May 27, 1935. More than three years after reduction, the hip is developing well. 
There is slight outward displacement of the head, and moderate dysplasia of the head 
and acetabulum. The result is satisfactory. 





Fic. 4-D 
August 29, 1938. Six and one-half years after reduction, the hip is almost perfect. 
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Fig. 4-E 
April 25, 1942. More than ten years after reduction, when the patient was twelve 
years of age, the result was perfect. 
They cannot be considered as the true end results, but only as the proved 
results at the end of the years specified. 

The 71.5 per cent. recorded as remaining reduced at the end of the 
first year cannot be disputed because all the cases have been accounted 
for. But, thereafter, a certain number of cases either disappeared from 
the Clinies or have been under observation, up to the present time, only 

















Fic. 5-A 


Case 5. R.M.C., female. May 27, 1935, seven years after the reduction on 
April 11, 1928, when the patient was three years of age. There is dysplasia of the 
acetabulum. The result is satisfactory. 
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for the specified number of years. Thirty-one such cases are recorded 
during the second year. If 43.7 per cent. is accepted as the true end re- 
sult at the end of the second year, the assumption is made that all of the 





Fic. 5-B 


August 29, 1938. More than ten years after reduction, the result is perfect. 





Fic. 5-C 


April 25, 1942. Fourteen years after reduction, the result is perfect. The patient 
is seventeen years of age. 
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thirty-one cases were 
failures, whereas only 
three of them are re- 
eorded as failures. 
The same logie is true 
for a number of sue- 
ceeding years. 

Nine Cases are 
tabulated during the 
third vear as having 
disappeared or with 
final result undeter- 
mined; but of these, 





eight were considered 
as reduced when 


kia. 6-A : 11 
- : ; ‘ , i ast examined. ere 
Case 6. A. P. O’B., female. November 3, 1933. Re- : ar 
duced November 13, 1933, when two years of age. were nine similar cases 


during the fourth 
year, all reduced; four 
during the fifth vear, 
two reduced and two 
poor; three during the 
sixth year, all reduced; 
seven during the 
eighth and ninth 
years, four recorded 
as perfect and three as 
satisfactory. 

The percentages, 
therefore, are only of 
relative value. The 
author considers that 
the chief value of the 
tabulations for the 





successive vears after 


Fic. 6-B 


reduction consists in 

October 4, 1934. Eleven months after reduction there is 
dysplasia of head which is displaced outward but not up- 
ward. that some cases vear 


the demonstration 


after year, even up to 
the twentieth year, fall, as it were, by the wayside. A permanent 
dysplasia of the acetabulum or of the head of the femur, and a subluxation 
of the hip eventually are productive of symptoms (impairment of function) 
and lead to the classification of unsuccessful reductions. 
Unquestionably, some hips attain a normal or perfect structure com- 
paratively soon after reduction (Cases 17 and 18), while others attain it 
only after many vears (Cases 3, and 5). These cases are cured. The 
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patients never have any symptoms; so consequently do not voluntarily 
return to the Clinie. It is more natural that the patients in whom in after 
years pair or a limp develop should come again for examination. It may 
be expected, therefore, that the patients who have been under observation 
for more than five vears constitute the unsuccessful and the doubtful 
rather than the successful reductions. 

Furthermore, the author’s conception of the term “cure” has ma- 
terially altered during the past fifteen years. Formerly, it was believed 
that a patient who remained free from symptoms (tire, limp, pain, in- 
stability, positive Trendelenberg’s sign) was cured and no particular 


effort was made to 





keep her under obser- 
vation. Not infre- 
quently in the records 


“ce 


are the words ‘‘cured 
and discharged” at 
the end of three or 
five, or even more 
years, only to have 
the patient return in 
after years with evi- 
dence, of a subluxa- 
tion or even a com- 
plete dislocation. It 
is now believed that 
no hip should be con- Fig. 6-C 














sidered “cured” until October 18, 1935. Nearly two years after reduction the 
dysplasia of the head has improved, and there is much less 
outward displacement. There is moderate obliquity of the 
restoration of ana-_ roof of the acetabulum. 


there has been perfect 


tomical structure, and 

that all reduced hips should be kept under observation until this result 
has been attained. A complete and true end-result study of the bloodless 
reduction of congenital dislocation of the hip can be made only after 
many years of this prolonged observation of all cases. 

However, a further analysis of Table I can give some approximate 
ideas of this problem. 

If the twenty-eight in which the result is unknown at the end of the 
second year are discarded from the original 126 hips, there remain ninety- 
eight hips to be considered. Of these, fourteen have attained a perfect 
cure, which is 14.3 per cent. There are seven which have been called ex- 
cellent, which equals 7.1 per cent. of the ninety-eight cases. These con- 
stitute the proved successful reductions recognizing, however, that the 
excellent cases may eventually become unsuccessful. 

Of the ninety-eight cases, fifty-five have been operated upon and nine 
had redislocation without subsequent operation. This makes a total of 
sixty-four proved unsuccessful reductions, which equals 65.3 per cent. of 
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Fic. 7-A 
Case7. D.C.,male. December 6, 1933. Seven months after reduction on May 
1, 1933, when the patient was three years of age. The reduction was imperfect; the 
head is displaced outward and upward; the acetabular roof is very defective. 




















Fic. 7-B 


November 5, 1934. There is less outward and upward displacement, and the ace- 
tabulum is improving. 
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Fig. 7-C 
December 16, 1938. More than five and one-half years after reduction, the hip 
is much improved in all particulars. The result is satisfactory. The last roentgeno- 
graphic examination on May 5, 1941, showed a perfect result. The family has 
moved to another state. 





Fia. 8 


Case 8. S.H., female. February 3, 1939. The hip was reduced November 3, 
1921, when the patient was two years of age. The roentgenogram shows a satisfac- 
tory, not perfect result, seventeen years after reduction. The patient has normal 
painless function. 
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Fic, 9-A 


Case 9. F. K., female, aged three, January 4, 1933. The hip had been reduced 
one year earlier. There is dysplasia of head and acetabulum, but no subluxation. 





Fic. 9-B 


October 16, 1933. There is dysplasia of the acetabular roof and head, and slight 
outward, but no upward displacement. 


VOL. XXV, NO. 1, JANUARY 1943 











18 A. B. GILL 





Fig. 9-C 


October 8, 1934. The acetabulum is developing favorably. There is still dys- 
plasia of the head, and slight outward displacement. 





Fig. 9-D 


October 16, 1935. The result is satisfactory. There is increased growth of the 
acetabular roof, and slight persisting outward displacement. 
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Fic. 9-E 


March 30, 1942. More than ten years after reduction, when the patient is twelve 
years of age, the result is satisfactory, almost perfect. 


the ninety-eight cases. The assumed successful reductions, therefore, are 
34.7 per cent. of the ninety-eight. 

It may be concluded, therefore, that the percentage of successful re- 
sults must be somewhere between 14.3 per cent. and 34.7 per cent. Or, if 
the proved satisfactory results are included, it lies between 21.4 per cent. 
and 34.7 per cent. 

While this study is based on a comparatively small number of cases, 
it is safe to assume that a similar study of a much larger number of cases 
would show approximately the same results. The author believes that the 
value of the study lies not so much in end-result percentages, as in the side 
lights which it may throw upon the subject of the treatment of congenital 
dislocation of the hip from the very beginning to the very end. 

The results of bloodless reduction in bilateral dislocation are interest- 
ing. In twelve cases the hips were reduced by manipulation. In two 
cases both hips (followed ten years) became perfect. In three cases (fol- 
lowed thirteen to twenty-seven years) one hip remained reduced and be- 
came perfect, while the other hip became redislocated and was operated up- 
on. Thus seven out of twenty-four hips became perfect. This equals or 
betters the results obtained in single dislocations. In other words, if it is 
possible to reduce bilateral dislocations, the end results are as good as in 
single dislocations. The author was formerly of the opinion that bilateral 
dislocations were more difficult to treat, and were more uncertain in their 
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Fic, 10-A 


Case 10. M.K., female. April 10, 1934. The hip was reduced April 12, 1934, 
when the patient was three years of age. 





Fic. 10-B 


March 2, 1935. Eleven months after reduction there is dysplasia of the head and 
acetabulum, and the head is displaced outward. This does not seem to promise a 
good result, but see Fig. 10-C. 
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Fic. 10-( 
April 9, 1942. Ejizht years after reduction, the acetabulum is well developed, and 
there is no subluxation. The head protrudes moderately. The result is satisfac- 
tory, but not perfect, and the patient must be kept under observation. 





Fia. 11 


Case 11. G. K., female. April 27, 1939. Seventeen and one-half years after 
reduction on November 3, 1921. The result is satisfactory. There are no symp- 
toms, but the hip is far from perfect. There is deformity of the head, obliquity of 
the acetabulum, and subluxation. Operation was advised. 
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outcome. It must not be overlooked, however, that the very severe de- 
grees of congenital deformity, as mentioned on page 1, occur in bilateral 
dislocations. 

A striking fact to be noted in the statistics is that the greatest number 
of relapses, thirty-three, occurred during the first vear after bloodless re- 
duction, and a decreased number in succeeding years, ten during the 
second, one during the third, four during the fourth, three each during the 
fifth and sixth, three during the combined seventh, eighth, and ninth 
years, six during the tenth to the fourteenth years, and one in the twen- 
tieth year. This may be analyzed thus: 

Of the 126 hips reduced, the result at the end of two years was known 
in ninety-eight. Of these, forty-three hips redislocated,—thirty-nine 
being operated upon and four not. At the end of two years, fifty-five 
(56.1 per cent.) were considered reduced, and forty-three (43.9 per cent.) 
were considered failures. During subsequent years, redislocations oc- 
curred in twenty-one, which is 38 per cent. of the fifty-five considered re- 
duced at the end of two years, and 21.4 per cent. of the original ninety- 
eight. Therefore, approximately two-thirds of the redislocations occur 
during the first two years. 

During the first and the second vears it becomes evident that many 
hips either were not completely reduced or they do not remain reduced 
after the original frog-leg position is abandoned, or after fixation dressings 
are removed. In other words, many hips are not amenable to successful 
bloodless reduction. The author has never performed an open operation 
on a hip on which attempted bloodless reduction had failed without dis- 
covering some pathological condition of the hip to account for the failure. 
The relapses in later years are due, for the most part, to the fact that the 
acetabular roof does not develop normally. Its obliquity persists, and 
the head gradually becomes subluxated. 

It may be argued that many of the redislocations that occurred dur- 
ing the first two years after reduction would have remained reduced if 
they had been retained in plaster fixation for a longer period. As a mat- 
ter of fact, many of these patients were kept in plaster fixation for a year 
and longer.* (See also Case 13.) 

The author has in past years advocated an acetabuloplasty (shelf 
operation) as soon as a hip has redislocated or when it has been necessary 
to do an open reduction? *. His more recent observations have led him to 
modify this practice in children under five years of age, because he has 
noted a few failures of the shelf operation at this age. He now delays 
such operation, if possible, until the fifth year, and in the meantime main- 
tains the limb in abduction by plaster cast or by brace to preserve the re- 
lation of the head of the femur to the socket, even though the reduction is 
imperfect. The failure of the operation at an early age may be due to 
the fact that the acetabular roof is largely cartilaginous, and the opera- 

* For a discussion of this matter see Gill *, p. 48; and Gill *, pp. 492-493, and Figures 


10-A, 10-B, 10-C, 10-D, and 10-E. 
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tive procedure damages its blood supply and prevents its conversion into 
bone. This resorption of the shelf, or buttress, has not been observed in 
patients over five years ofage. In forty-two extracapsular-buttress opera- 
tions (Type 1) observed for three to twenty vears after operation, there 
have been only four poor results.* 





Fic. 12-A 


Case 12. I. R., female. October 19, 1933. Four and one-half years after reduc- 
tion on March 15, 1929, when the patient was four years of age. There is dysplasia 
of the head and acetabulum, and moderate subluxation with outward and upward 
displacement of the head, but no symptoms. 


PROGNOSIS 


Can the surgeon at any time during the course of treatment give an 
accurate prognosis as to the final outcome of the case, either from clinical 
manifestations or from roentgenographic examinations? 

1. Ease or difficulty in reduction is not a criterion. In Case 18 one 
hip was easily reduced, the other only at the third attempt, but the same 
favorable result is apparent in both hips two years after reduction. 

2. Reduction with a snap as the head enters the socket or reduction 
without a perceptible snap was long considered a criterion, but the writer 
no longer considers this to be so. Heads that “‘ooze”’ gently and gradu- 
ally into the socket may be as permanently reduced. 


* For a description of the extracapsular buttress operation, see Gill ® *, 
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Fic. 12-B 
_ October 18, 1934. Five years and seven months after reduction, the hip is not 
improving. 





Fic. 12-C 


November 28, 1939. More than ten and one-half years after reduction, there is 
marked subluxation, and pain and limp have developed. A reconstruction operation 
was performed May 20, 1940. 


THE JOURNAL OF BONE AND JOINT SURGERY 











bo 
a) | 


CONGENITAL DISLOCATION OF THE HIP 





Fic. 12-D 


August 4, 1940. Two and one-half months after operation, the roentgenogram 
shows the method of buttress construction. 








Fie. 12-E 


March 30, 1942. Nearly two years after operation, there is perfect result from the 
operation, and the patient has normal function. 
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Fig. 13-A 
Case 13. V. P., female. October 9, 1936. Patient is four years of age. 





Fic. 13-B 


October 7, 1937. One year after reduction, the hip does not remain reduced. 
An operation was performed November 15, 1937. 
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Fig. 13-C 
March 27, 1942. Four years after operation, there is a perfect result from the 
operation, and the patient has normal function. 





Fic. 14-A 


Case 14. J. D., female. October 1, 1924. The hip was reduced June 29, 1922, 
when the patient was two years of age. There is dysplasia of the head and acetabu- 
lum, and moderate outward displacement of the head. 
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Fic. 14-B 


October 11, 1928. More than six years after reduction, there is persistent dys- 
plasia of the acetabulum, and deformity of the head with moderate outward and up- 
ward displacement. 





Fic. 14-C 


June 2, 1939. Nearly seventeen years after reduction. There is obliquity of the 
acetabulum and subluxation. The result is satisfactory. Operation was advised, 
but declined because of complete absence of symptoms. 


THE JOURNAL OF BONE AND JOINT SURGERY 








CONGENITAL DISLOCATION OF THE HIP 29 





Fig. 14-D 
January 29, 1942. For twenty years the patient had satisfac’ory reduction with 
complete absence of symptoms. Recently she has developed tire and limp after 
walking an unusual distance. An operation was performed April 23, 1942. 





Fig. 14-E 


June 25, 1942. Roentgenogram taken two months after operation, shows the 
method of construction of the ‘‘shelf’’ without opening the capsule. 
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Fic. 15-A 


Case 15. B. D., female, aged six years. The result of bloodless reduction four 
years previously is unsatisfactory. 





Fic. 15-B 
April 3, 1942. Method of construction of shelf or buttress outside the capsule. 
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3. Hips that remain reduced after four to six months in plaster fixa- 
tion have a better prognosis than those that require fixation for a long 
period to maintain relation between the head and the acetabulum. In 
other words, if prolonged fixation is necessary to prevent gross redisloca- 
tion, the ultimate prognosis is unfavorable (Case 13, unreduced after a 
year in plaster). 





Fic. 16 


Case 16. E.L., female. April 12,1941. Bilateral dislocation was reduced May 
15, 1929, when the patient was four years of age. The right hip became perfect, but 
the left one redislocated. The patient did not return to the Clinic because of the 
absence ofsymptoms. Anextracapsular shelf operation has recently been performed. 


4. Roentgenographic examination before reduction is not a cri- 
terion. Note the unfavorable appearance of both acetabular roofs in 
Case 1, the right hip in Cases 2, 3, 10, and 17, and both hips in Case 18, 
and then note the favorable outcome. The appearance of the femoral 
head also is not necessarily an indication of a favorable or an unfavorable 
prognosis. Note the absence of calcification in Case 18 at the age of 
eighteen months, and note the rapid development after reduction. Also 
observe the delayed and slow calcification in some of the other cases. 

5. Roentgenographic examination which shows rapid growth of the 
acetabulum during the early months after reduction makes the prognosis 
favorable (Cases 2, 17, and 18). Case 17 is almost or altogether perfect 
three years after reduction, and Case 18 two years after reduction. 
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Slow growth, or prolonged dysplasia of the acetabular roof may or may 
not result in an imperfect hip. Observe the prolonged obliquity of the 
socket with eventual perfect hip in Cases 3, 4, 5,6, and 7. Contrast these 
with Cases 12, 14, and 16 in which prolonged obliquity resulted in subluxa- 


tion with the onset of symptoms. 


The head of the femur may be displaced laterally for a long time with- 





Fic. 18-A 
Case 18. J. 5S., female. September 6, 1939. A bilat- 
eral dislocation was reduced on September 16, 1939, when 
the patient was eighteen months of age. Note the complete 
absence of calcification of the femoral heads. Compare this 
with the early calcification in Case 17. 


out upward dis- 
placement. True 
subluxation is not 
present and the 
final outcome may 
be good (Cases 
5, 6, and 9). If 
the outward dis- 
placement is ac- 
companied by an 
upward one, the 
outcome is poor, 
as in Cases 12, 14, 
and 15. So long, 
therefore, as the 
head does not mi- 
grate upward, the 
prognosis isdoubt- 
ful, but not neces- 
sarily unfavor- 
able. 





Fic. 18-B 


January 30, 1940. The hips are reduced, but the femoral heads are still in- 


visible. Administration of thyroid extract was begun. 
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It must be concluded, therefore, that an accurate prognosis is difficult 
or impossible, and that the growth of the structures of the hip during the 
years subsequent to reduction alone can determine the final result. This 





Fic. 18-C 


May 29, 1940. The patient is over two years of age, and calcification of the heads 
is beginning. 





Fic. 18-D 


December 4, 1940. One year and three months after reduction the roentgeno- 
gram shows a very rapid development of the acetabula and heads. 
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Fic. 18-E 


November 12, 1941. More than two years after reduction, when the patient was 
three years and eight months of age, the femoral heads are well calcified, and the ace- 
tabular roofs are normal. Two years after reduction, there is promise of a perfect end 
result. Note the rapid closing of the gap between the ischiai rami. 

Another x-ray examination made in September 1942 shows a perfect hip. 


result, whether it will be good or bad, is determined early in some hips and 
late in others. Periodic roentgenographic examinations alone can give 
the indications of the ultimate success or failure of the reduction. 

It may be asked in the light of these statistics whether bloodless re- 
duction is worth while. In only 11.0 per cent. of the original 126 did per- 
fect hips develop. But this was 20 per cent. of the known, or proved, end 
results. In addition there are seven excellent results (5.6 per cent. of 
the 126 hips and 10 per cent. of those in which the results are known) which 
have been under observation for from eight to twenty-one years. These 
patients have stable, painless hips, and lead normal lives, although some 
or all of them may eventually require reconstructive operations. There- 
fore, it may be said that bloodless reduction has resulted in normal func- 
tion for 16.7 per cent. of the total number of cases, and for 30 per cent. 
of the cases in which the end result for eight and more years is known. 

In addition, there have been thirteen patients (19 per cent. of those 
with known results), who enjoyed normal function for from five to twenty 
years before operation became necessary. 

There is also a third important consideration. The primary reduc- 
tion of the hip made it possible to perform the subsequent successful ex- 
tracapsular buttress, or ‘‘shelf’’ operation, which has restored permanent 
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Fic. 19-A 
Case 19. L. L., female. April 12, 1941. The right hip was reduced two years 
before. The roentgenogram gives promise of a perfect hip developing. 





Fic. 19-B 


May 23, 1942. A typical Legg-Perthes disease of the right hip. This is the only 
true Legg-Perthes disease that the author has ever seen in a congenital dislocation. 
This is entirely different from the delayed or faulty calcification of the femoral head 
that is observed fairly frequently. 
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normal function in these hips. This operation should be successful in all 
cases of subluxation, and should be performed as soon after the fifth year 
of age as it is apparent that the hip is becoming subluxated because of 
failure of normal Cvvelopment of the acetabular roof. The term “per- 
manent normal function”’ is used because no impairment of function has 
been seen for as long as fifteen vears after the operation. Of course, if the 
operation is improperly performed, the result will be a failure. 

This may be interpreted to mean that, if a dislocated hip can be re- 
duced bloodlessly, it is possible for the patient to arrive at adult life with 
a hip that possesses completely normal function. Some of the patients 
will have attained this satisfactory result without surgical intervention, 
and the remainder will have had reconstruction operations when they 
became necessary. Without primary reduction, all operative procedures 
in later years are only palliative and are unable to restore full, or normal, 
function in the hip. 

The author has noted with great interest that in his Clinics of fifteen 
to twenty-five vears ago he had largely to deal with the old irreducible 
hips. In the succeeding vears he has seen fewer and fewer of these hips, 
and more and more of the hips which are not completely luxated. These 
latter are the ones that can be restored to full function. One explanation 
for this condition may be that in the population which the Clinics serve, 
the old, irreducible hips have for the most part been operated upon. But 
the most important factor is that during the past fifteen vears the im- 
portance of regular subsequent observation of the cases of bloodless reduc- 
tion for as long as may be necessary (usually for ten to fifteen vears after 
the reduction) has been realized. In consequence, but few hips reach the 
state of the old, irreducible hips. 

If a perfect follow-up system could be instituted and maintained in 
the author’s Clinics, the old irreducible hip should become practically a 
thing of the past. The percentage of unknown results would be reduced 
toa minimum, and the percentage of ultimate cures with or without oper- 
ative means would rise to above 90. The author believes that there will 
always be a small percentage of incurable cases, consisting of those in 
which the congenital deformity or non-development of the structures of 
the hip is extreme. 

The importance of prolonged observation following bloodless reduc- 
tion cannot be too strongly emphasized. Even though the patients are 
free of symptoms and the parents take it for granted that they are cured, 
they should be examined and have roentgenograms taken at least once a 
year until they have reached the age of maturity, unless it becomes evi- 
dent before that time that a perfect hip has developed. The first appear- 
ance of symptoms—tire, weakness, pain after use, and roentgenographic 
evidence of beginning subluxation—should lead us to advise operation or 
at least to keep such a hip under very frequent and careful observation. 

As to the controversy between the advocates of bloodless reduction 
and the advocates of open reduction by arthrotomy, not much need be 
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said. The end results of open reduction are not known in any large series 
of cases that have been observed sufficiently long to determine the result. 
Consequently no definite comparison can be made between the two meth- 
ods. The author has long maintained that if one cannot reduce a hip 
bloodlessly, one should then reduce it by open operation. But that does 
not mean that all hips must be reduced by open operation. Not all hips 
are alike. There is a great variation in the degree or extent of their de- 
parture from the normal hip. 

After reduction, whether by manipulation or by arthrotomy, again 
there is a great difference in hips. Some progress rapidly in normal de- 
velopment. The head calcifies rapidly and uniformly; the acetabular roof 
grows broad and loses its apparent obliquity; and within two or three 
years there is abundant evidence that the hip will be a perfect one. In 
other hips development is slow. Insufficiency and obliquity of the roof are 
apparent for five to ten or more vears; the final outcome is doubtful. 
Eventually it may develop into a perfect hip or the dysplasia of the ace- 
tabular roof may become permanent. The obliquity is never corrected, 
and eventually subluxation occurs. Also, the head may develop very 
slowlv and calcification may be retarded. A true Legg-Perthes disease 
(necrosis of the metaphysis and disintegration of the head) may develop 
in a hip that remains reduced, and is developing favorably (Case 19). 
Legg-Perthes disease and dysplasia of the femoral head should be treated 
by some method of non-weight-bearing, in order to prevent deformity of 
the head when calcification has been completed. 

Why there should be these marked differences in development the 
author does not know. He does not believe that the method of reduction, 
open or closed, has anything to do with the subsequent development after 
reduction, provided, of course, that the closed reduction is accomplished 
by gentle manipulation. The explanation seems to lie in the inherent 
power of growth in these structures. Just as there are differences in the 
primary formation and development of the hip that produce variations 
in the severity of the deformity, so there may be primary differences that 
determine the development of the hip after reduction has been effected. 
That these differences do not occur as a result of different methods of 
treatment is proved by the fact that they do occur in hips which have had 
the same treatment for all, the same method of reduction, and the same 
after-care. Therefore, whether a hip soon redislocates, or whether it 
rapidly becomes perfect, or whether it passes through a long period of 
dysplasia either to a perfect result or to a subluxation, would appear to 
depend upon its inherent power of growth. The author does not mean to 
imply that feebleness of growth may not be exaggerated by extraneous 
conditions, such as injury or overstrain on the one hand, and by absence 
of normal functional stimulation to growth on the other hand. One case 
(Case 18) seems to indicate that the thyroid gland may play an important 
role in the development of the bone structures of the hip after reduction of 
the dislocation. It is believed that this subject is well worth investigation. 
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SUMMARY OF MANAGEMENT OF CONGENITAL DISLOCATION 


1. The condition of predislocation of the hip can be recognized. 
The appropriate treatment can prevent subsequent dislocation, although 
the author does not know whether it will always prevent it. 

2. A dislocated hip should be reduced bloodlessly, if possible, as 
soon as the dislocation is recognized,—the earlier, the better. 

3. If bloodless reduction is impossible, open reduction should be 
done. 

4. Careful and systematic observation of all hips reduced by manip- 
ulation or by operation should be maintained at least until the age of 
puberty has been passed, unless perfect structural development has been 
attained in the meantime. 

5. Redislocation and subluxation should be recognized early, and 
should be treated by an operative procedure that should reconstruct an 
acetabulum as near to a normal acetabulum as is possible. 

6. Dysplasia of the acetabular roof, whether of short or of long dura- 
tions, does not demand operation unless it is accompanied by persistent or 
increasing subluxation. 

7. The onset of symptoms during any of the vears subsequent to 
reduction indicates imperfection in the anatomical structure of the hip, 
and ¢al!s for a reconstructive operation. 

8. Until perfect anatomical structure and relation have been attained, 
the congenital dislocation cannot be considered as “‘ cured,’ no matter how 
perfect the function. 
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THE ROLE OF SULFONAMIDE DRUGS IN THE TREATMENT OF 
HEMATOGENOUS OSTEOMYELITIS * 


BY JOHN C. WILSON, M.D., AND FRANCIS M. MCKEEVER, M.D., 
LOS ANGELES, CALIFORNIA 


The use of sulfonamide drugs in infections extends, and properly so, 
to the treatment of hematogenous acute osteomyelitis in children. How- 
ever, wide divergence of opinion concerning their exact r(le exists. Atone 
extreme are those who advocate the prolonged use of chemotherapy 
to the exclusion of surgery, while at the other are a few who say that 
the chemical does not reach the involved bone. 

In an effort to determine the influence of the sulfonamide drugs on 
the course of hematogenous acute osteomyelitis in children, thirty-one 
consecutive patients entering the Los Angeles Children’s Hospital from 
January 1939 to December 1941 were studied. These patients were all 
admitted for the first time in the acute phase of the disease, and no patient 
with an exacerbation of a chronic bone infection was included. 


Age, Sex, and Nationality 

This group of patients was composed of twenty males and eleven 
females. Twenty-six were of American birth, three were Mexican, and 
two were Italian. Two of the patients were in the first vear of life, six 
were between one and five years, eighteen between five and ten years, and 
five between ten and thirteen years. 
Distribution of Lesions 

There were thirty-five lesions in the thirty-one patients. The lower 
extremities were involved three times as often as the upper extremities. 
The bones involved were as follows: 


Panes GONG. ....... I Seapula. . 
a 2 Humerus 
re 10 Sindh 6-208 2 
Tibia 5 SR é uae 
Fibula. . . : 3 eee 
Patela...... | Metacarpal | 
Os caleis..... , 3 Phalanges (proximal)... 2 

Astragalus... .. I 
8) 

26 


Status of Patients on Admission 
The average duration of the symptoms prior to hospital admission 
was 5.7 days in thirty patients. In one no accurate history was obtained. 


* Read at the Annual Meeting of The American Orthopaedic Association, Baltimore, 
Maryland, June 5, 1942. 
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Fever was uniformly present. Many of the patients were toxic and 
dehydrated upon admission. Early roentgenographic examination was 
uniformly negative as the patients were seen in the first stage of the disease. 


Bacteriology 

Twenty-eight of the bone infections were caused by the staphylocoe- 
cus aureus hemolyti- 
cus, and two by the 
staphylococcus citreus 
hemolyticus. One 
was undetermined be- 
cause the bone lesion 
healed without drain- 
age, and repeated 
blood cultures were 
negative. 

The staphylococ- 








cus aureus hemolyticus 





Yays days 
‘ ni 
URGIGAL TREATMENT 
Kia. 1 


was recovered from 
the blood stream in 
twenty patients, the 
staphylococcus citreus hemolyticus from one patient. Blood cultures 
were sterile in six patients, and four patients had no blood culture. 


Administration of Sulfonamides 


The administration of sulfonamides to the patients admitted during 
the first nine months of the period covered in this study was both spotty 
and indecisive, because of a cautious attitude toward any unusual reaction. 
During the last two years sulfonamides have been administered on the 
basis of .0975 grams (1.5 grains) per pound of body weight each twenty- 
four hours, and sulfathiazole was routinely used. Sulfathiazole was ad- 
ministered to twenty-one of the patients for an average of 11.7 days. 
The average daily dose was 4.6 grams with a total of 54 grams. The 
blood concentration was determined in fourteen patients only, and the 
average blood level was 3.7 milligrams per 100 cubic centimeters of blood. 

Six patients received sulfapyradine for an average of ten days with a 
total of 23 grams per patient over this period. The blood concentration 
in this group averaged 4.1 milligrams per 100 cubic centimeters of blood. 

Sulfanilamide was used in two instances with an average dose of 7.5 
grams in three days. The blood concentration was determined in only 
one patient and was 13.3 milligrams per 100 cubic centimeters of blood. 

One patient received 6 grams of sulfanilamide in two days and 9 
grams of sulfapyradine in three days. Another patient received sulfathia- 
zole, 36 grams in twelve days, plus 10 grams of sulfapyradine in four days. 

The sulfonamide therapy was freely fortified by blood transfusions 
when indicated, and, in a few instances, by hyperimmune rabbit serum. 
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Composite temperature chart of twelve patients, showing inconstant response of 
fever to chemotherapy. In no instance did temperature reach or maintain a normal 
level under chemotherapy without surgery. 


Surgical Treatment 


Twenty-seven patients had surgical treatment in addition to chemo- 
therapy (Fig. 1). Surgical intervention was instituted when the clinical 
course and physical signs indicated the presence of an abscess. Six pa- 
tients were operated upon during the first seven days of their illness; four- 
teen, between the eighth and fourteenth days; three, between the fifteenth 
and twenty-eighth days; and four, after the twenty-eighth day of their 
illness. 

Twenty-three patients had incision and drainage of both the soft 
tissues and bone. No radical ostectomies were done in this group, but a 
window of sufficient size to allow free drainage of pus from the medullary 
“anal was made. Fifteen patients in this group have required no further 
surgery up to the present time; eight have required further surgery in the 
form of sequestrectomies. 

Four patients had drainage of the soft tissues only. One of these 
subsequently required a sequestrectomy; another disappeared with the 
operative wound over the lower end of the femur still draining. 


Clinical Effect of Chemotherapy 


The general appearance of the patients quickly improved, probably 
because of the rapid sterilization of the blood stream. A second blood 
culture, taken seven days after the institution of chemotherapy, was 
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sterile in sixteen of the twenty patients with an initial positive culture. 
In three more, the blood culture was sterile after fourteen days. 

The effect of chemotherapy on the febrile reaction was not constant 
(Fig. 2). In some instances the temperature chart showed a constant 
high level, despite a sterile blood stream and a much improved general 
condition. It was noted in fourteen, or nearly one-half of the patients 
studied, that, while the fever receded after the institution of sulfonamide 
therapy, the temperature did not reach and maintain a normal level until 
abscesses had been incised and drained. This would seem to indicate 
that bacteriostasis in the bone lesion was not complete. 

There were four patients in whom hyperpyrexia subsided promptly 
on the discontinuance of sulfathiazole. These were considered to be 
instances of “drug fever’. 

Three patients developed erythema nodosum and one, jaundice. 
These toxic complications did not retard their recovery from the acute 


osteomyelitis. 


Effect of Che motherapy on Bone Reaction 


It was impossible from a study of the roentgenograms to arrive at a 
definite conclusion with regard to the influence of the sulfonamides on the 





Fig. 3-A Fig. 3-B 


Fig. 3-A: October 28, 1939. Thirty-one days after onset of the disease. 
Fig. 3-B: August 9, 1941. Showing reconstruction of tibia following sulfon- 
amide therapy and surgical drainage. 
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degree of bone destruction. The impression gained was that, with the 
use of the drug, there were probably fewer instances of massive bone 
necrosis, and that repair in the involved bone seemingly occurred more 
rapidly. 

In three instances a confusing sequence of events was seen. There 
Was progressive enlargement in the circumference of the involved bone by 
a very active involucrum, but no tendency to sequestration resulted. 
Palpation of the extremity presented brawny induration without tender- 
ness and without evidence of an abscess. The temperature of these pa- 
tients continued moderately elevated. 

Because of this combination of findings, surgical drainage was post- 
poned. Weeks later, when surgical drainage was carried out, no abscess 
or sequestrum was found. Only thick, soft, hyperplastic bone was 
encountered, and granulation tissue was found in the medullary canal. 

Microscopic study of the bone revealed inflammation, osteoblasts, 
and osteoclasts, almost identical with callus. On the basis of histology 


10-3/- #0 





Fia. 4-A Fig. 4-B 
Fig. 4-A: October 31, 1940. Femur thirty-two days after onset of osteomyelitis. 
Vig. 4-B: January 6, 1941. Showing massive involucrum of the femur without 
separation of the sequestrum and without soft-tissue abscess. Sulfonamide 
therapy had been used periodically. 
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Microscopic section of involucrum from femur as shown in Figure 4-B. 
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alone, this tissue was indistinguishable from callus. Smear and culture 
of the bone revealed staphylococcus. 

Following drainage, the temperature of these patients promptly 
and steadily receded, and general improvement took place. 
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This result might be interpreted as indicating that bacteriostasis 
did not take place in the bone lesion, but only attenuation to the point 
that the infecting organism became a very mild irritant. 


Recovery with Chemotherapy Only 


Three patients recovered without surgery and without spontaneous 
drainage. None of these patients was extremely ill, despite the fact that 
two of them had a positive staphylococcus aureus hemolyticus blood cul- 
ture. The bone lesion in each was minimal, but was demonstrable by 
roentgenogram. In one instance the lesion was in the greater trochanter; 
in another, in the upper tibia; and in the third, in the acetabular margin. 
These three patients have remained asymptomatic up to the present. 
Their recovery without abscess formation may have been due in part to 
the early administration of the sulfonamide drugs. However, it should 
be remembered that such spontaneous recovery of mild lesions was not 
unknown prior to the sulfonamide era. 


Metastatic Foci 


Of the thirty-one consecutive patients treated from January 1939 
to December 1941 for whom sulfonamide therapy was part of the treat- 
ment, in four patients only, or 13 per cent., did an additional osseous focus 
develop after the initial bone lesion. In no patient did more than one 
secondary bone focus develop. 

This result offers a decided contrast to that obtained in the group of 
patients treated from 1928 to 1934 by the same surgeons in the same Hos- 
pital before the use of chemotherapy. In this period secondary bone le- 
sions developed in twenty-six of ninety-four patients, or 27.6 per cent. 
Some of these patients, prior to the use of the sulfonamides, had three, 
four, five, and six metastatic foci. 


Mortality 

In this group of thirty-one patients there was one death, a mortality 
rate of 3.2 per cent. The patient was a female child, four years of age, 
who died ten days after admission to the Hospital. She entered three 
days after the onset of the illness, presenting clear evidence of osteomye- 
litis of the humerus and bronchopneumonia. The blood culture was 
positive for staphylococcus aureus hemolyticus and never became sterile. 
At no time was her condition such that surgery could be carried out. 

In a series of patients treated in the same Hospital by the same sur- 
geons prior to the advent of the sulfonamide drugs, there were twelve 
deaths in ninety-four patients, a mortality rate of 12.7 per cent. 


Results 
Twenty-eight of the thirty surviving patients in this series were ex- 


amined early in 1942. Twenty-one had all draining sinuses closed, showed 
good bone reconstruction with no evidence of central abscess cavity in 
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the roentgenographic study, were free of severe soft-tissue damage, and 
had no joint impairment. These were classified as having good results. 

All sinuses were closed in one patient, but the ankle joint was fused. 
This patient was classified as having a fair result. 

In one patient the lesion was unhealed and there was joint damage 
which undoubtedly will be the cause of considerable disability even when 
drainage ceases. This patient was classified as having a poor result. 

Five patients still have draining sinuses without impairment of joint 
function. These have not been classified up to the present. 

CONCLUSIONS 

1. Chemotherapy with sulfonamide drugs is a valuable addition to 
the treatment of acute hematogenous osteomyelitis in children, and should 
be used routinely. 

2. The greatest effect of the sulfonamides is on the infected blood 
stream, which is usually promptly sterilized. 

3. The incidence of death and of multiple bone involvement is 
reduced by routine sulfonamide therapy. 

4. In an occasional mild case of acute hematogenous osteomyelitis, 
the patient may recover by chemotherapy alone without surgery. 

5. Well-timed surgical drainage of abscesses and pyogenic granu- 
lomata is not supplanted by chemotherapy in the treatment of acute osteo- 
myelitis, and should never be withheld from a patient on the false hope 
that recovery will result without drainage. 
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THORACIC SPINE FUSION: A METHOD 


BY FREDERICK VOM SAAL, M.D., NEW YORK, N. Y. 


From the Orthopaedic Service, Bellevrwe Hospital, New York. N. Y..* and the Crippled 
Children’s Hospital, Oklahoma City, Oklahoma.+ 


Spine fusion is usually done to obtain good lateral and anteroposterior 
stability, or for cosmetic improvement, or for both. Almost 50 per cent. of 
all spine fusions are performed in the thoracic area. The removal of a 
bone graft is often very difficult, and always causes an additional sear. 
Therefore, a procedure has been sought which would give a greater fusion 
area with increased stability, and at the same time would eliminate the 
many objections to the removal of additional bone. 

During the past four years the following procedure has been routinely 
used by the author for fusion of the thoracic spine. It differs from the 
usual Hibbs fusion operation in that the transverse processes are com- 
pletely removed subperiosteally, thus producing a much greater fusion 


area. 
‘B ' 
: 
1 ‘ : 
' ° 
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Fic. 1 
A: Width and shape of the usual fusion area. 
B: Width and shape of the suggested fusion area. 
C: Increased depth of suggested fusion. 
TECHNIQUE OF OPERATION 
The usual mid-line incision is made down to the spinous processes 
which are exposed subperiosteally. Stripping with an elevator is then 
continued laterally over the laminae and out the tranverse processes. 
This is not difficult as the process is usually just a continuation of the 
lamina. An osteotome is driven through the base of the transverse proe- 
ess, which is lifted with a clamp, and the under surface is stripped with an 
elevator or scissors. The forward curve of the rib anterior to the process 
* Service of Arthur Krida, M.D. 


7 Service of Paul C. Colonna, M.D. 
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protects the underlying lung. After the laminae have been rawed, the 
spinous processes are whittled down by the method of Mackenzie Forbes, 
or are removed, cut up, and packed in over the denuded laminae. The 
transverse processes are also cut up and laid over the fusion area which is 
now unusually wide and deep. Following this the wound is closed in 
layers. A remarkable degree of “paraspinal’’ fusion is obtained as the 
stripped-up periosteum from the transverse processes fills with blood and 
bone chips (Fig. 1). 


DISCUSSION 


The transverse processes, particularly in late adolescence, are of 
considerable size and easy to reach; 

Py they have been routinely removed 
.} A by the author without difficulty in 
fusion operations of the thoracic 
spine. The procedure adds only 
about ten minutes to the operating 
Hy) & time and eliminates either the extra 
time for removal of a graft from the 
leg or ilium, or the necessity for an- 
other operating team and set-up. 
2 Mechanically from this procedure 
Fic. 2 there is a great increase in strength, 

A: Beam. not only because it nearly doubles 
D: Channel. 1 BH*—bh the usual fusion width, but also be- 
Section modulus: 7, = 5a -ause it provides forward extensions, 

































































bringing the fusion mass closer to 
the axis of the spine. This produces a larger fusion area, and the bigger 
this area is, the greater is the resistance to bending and the less is the strain 
at any one point. 

The fusion area now resembles a ‘‘channel”’ rather than a rectangular 
section beam (Fig. 2). The former is preferred for all building construc- 
tion because of its greater resistance to bending. For equal depths, the 
strength of a channel varies directly as the width,—and the width of this 
fusion is greatly increased because of inclusion of the transverse processes. 
For equal widths, the strength varies as the square of the depth; and the 
forward extensions, where the spinous processes have been replaced, give 
increased depth. Thus two factors give added strength,—namely, in- 
creased width and the two ‘‘knees’’, or forward extensions, which corre- 
spond to the flanges of the channel. This may be expressed by the for- 

3 3 
mula for strength; Section Modulus: 7 = it = where J isthe moment 
of inertia (Fig. 2). If three-eighths of an inch is the average depth of fu- 
sion, then by substitution the new fusion area (channel) is found to be 4.8 
times as strong as the old. These figures are based on the simple channel 
form. As no fusion area will ever exactly resemble a true channel, it 
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should be pointed out that any deviation from the true channel form will 
increase rather than decrease the resistance to bending as long as the 
minimum thickness is maintained.‘ 

As this procedure may be easily done under local anaesthesia or 
regional block, the advantages of the use of this method for these cases is 
obvious, because removal of a tibial graft under local anaesthesia isa major 
procedure in itself. From atrophied legs following poliomyelitis, it is fre- 
quently impossible to obtain additional bone. 

When additional bone is used in compensation cases, patients may 
receive greater disability allowances for the extra sear. 

The question has been raised 
whether removal of the rib articula- 
tions might not result in rib fusion, 
with splinting of the chest and re- 





Fia. 3 Fia. 4 


Fig. 3: Partial paraspinal fusion, three years after operation. 

Fig. 4: Paraspinal fusion with complete replacement of the transverse processes 
thirty-one months after operation. Note the extension of the fusion to most of 
the ribs. 


spiratory embarrassment. Eight of the fifteen patients whose spines 
were fused by this method have had careful measurements of the chest 
and vital capacities, beginning six months before operation and extending 
to one to three years after operation. In none has the postoperative 
vital capacity or chest expansion decreased. 

This procedure is not recommended on the lumbar spine, because of 
the difficulty in reaching the spinous processes. However, in long fusions 
which are done in stages, it is recommended for the thoracic part of the 
fusion. 

No pseudarthroses have resulted from this procedure, which is prob- 
ably due in part to the small number of cases, but also in part to the 
greater strength of the fusion area. 
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Case 1: W. E., a sixteen-year-old white boy, had a moderately severe, progressive 
scoliosis following poliomyelitis. Correction in a jacket was obtained by the routine 
previously described.':® Local anaesthesia was used because the vital capacity was only 
30 per cent. of normal, and there was almost complete paralysis of all respiratory muscles 
except the diaphragm. At the first stage of the operation performed in February 1939, 
only the posterior halves of the transverse processes were removed (Fig. 3). Conse- 
quently there is only a partial paraspinal fusion. In subsequent cases, the entire trans- 
verse processes were removed as described above. With the constant postoperative use 
of empyema blow bottles, the vital capacity continued to increase, and is now 60 per cent. 
of normal. Solid fusion was obtained, and all support was removed in twelve months. 

Case 2: M. H., a fourteen-year-old white girl, had a severe idiopathic scoliosis. 
After correction in the usual manner, fusion was performed in April 1939. The entire 
transverse processes were removed. Additional shavings were taken from some of the 
ribs, which may account for the obvious inclusion of some of the ribs in the fusion (Fig. 
4). In spite of this, the vital capacity increased 20 per cent. postoperatively, and the 
chest expansion has remained the same. Solid fusion was obtained in ten months, and 
all support was removed. The patient is now able to engage in normal activity. 


The roentgenograms demonstrate the increased amount of bone laid 
down in the paraspinal fusion. All of the patients operated upon by this 
method have been able to return to their usual activities within a few 
months after the removal of support. 


SUMMARY 


Fusion of the thoracic spine with the subperiosteal removal of the 
transverse processes increases the strength of fusion about five times, and 
gives a wider and deeper fusion area. It supplies additional bone; re- 
duces shock and loss of blood; and removes the necessity for multiple 
scars which detract from the cosmetic results, and which may cause addi- 
tional liability in compensation cases. The operation may be performed 
under local anaesthesia and requires only one surgical team. 
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CALCIFICATION IN THE MENISCI 
BY EDWIN F. CAVE, M.D., F.A.C.8., BOSTON, MASSACHUSETTS 


From the Department of Orthopaedic Surgery of the Massachusetts General Hospital, Boston 


The purpose of this paper is to point out the fact that calcified 
areas may occur in the menisci, and may be mistaken roentgenographi- 
cally for osseous bodies arising from the synovia or articular cartilage, 
and lving free in the knee joint. Two patients with such conditions have 
recently been operated upon by the writer. 

Reference to this condition in the literature has been rare. Cssi.ea- 
tion of the posterior tip of the internal semilunar cartilage was noted in 
two cases by Burrows in 1934. Both followed trauma in football, and 
in each the cartilage was detached posteriorly and ended in a club-shaped 
extremity containing calcium. A preoperative diagnosis of ‘‘loose body ”’ 
was made in each case. In both instances the patients were relieved 
by removal of the semilunar cartilage. Watson-Jones and Roberts in 
the same vear, when writing on ‘‘calcification, decalcification, and ossi- 
fication’ referred to the German literature in which eight cases of calcifi- 
cation of the menisci had been recorded; but in all, the changes seemed 
to be degenerative, and to be in persons past forty-five years of age. 
Watson-Jones, in this same article, reported two of his own patients in 
whom there were ossified areas in the lateral menisci. While he did not 
give the ages of the patients, both had symptoms of internal derange- 
ment of the knee, and both were relieved by the removal of the cartilages. 
In neither was there evidence of cartilage injury at the time of operation. 

The diagnosis of this condition can be made only by roentgenogram; 
and the differential diagnosis is important, because, if one suspects that 
the calcified shadow in the roentgenogram is within the meniscus one can 
avoid a useless search through the remaining portions of the joint. 

The symptoms in the two cases which have recently been seen were 


ce 


brought on by injury. On admission, each patient presented symptoms 
and signs of internal derangement of the knee, due presumably to an in- 
jury toa meniscus. In each patient, roentgenograms revealed a calcified 
shadow in the medial and posterior compartment, the appearance of 
which was reported as being consistent with that of a loose body in the 
knee joint. In the first ease, the joint was explored through a parapa- 
tellar incision, because, in addition to the suspected loose body, it was 
thought there was also an injury of the meniscus. In the second case, 
the correct preoperative diagnosis was made,—injury to the posterior 
third of the meniscus with calcification. Both patients were relieved by 
operation, but it should be pointed out that symptoms in each were due 
more to the cartilage injury than to the calcified areas. While it may 
seem, therefore, that the diagnosis is of academic interest, it is important 


-*) 
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to recognize that such a condition does occur; and, if the preoperative 
diagnosis is made and the calcified cartilage carefully removed, further 
unnecessary exploration of the knee joint can be avoided. 


CASE REPORTS 


CasE 1. G. F. (279583), a male, aged thirty-seven years, was admitted to the 
Hospital on February 12, 1941. Five years previously both knees had been injured in 
football; the exact nature of the injury was not known. The right knee had been more 
severely injured, and, a few weeks after the original injury, the medial meniscus had been 
removed from the right knee. Since that time, this joint had not given any trouble. 
One year before the patient was admitted, the symptoms had become moderately severe 
in the left knee, and had increased. On three occasions there had been actual locking 
of the joint. Pain increased with activity, and improved with rest. 

Examination revealed moderate thickening of the left knee, irregularity of the 
medial joint line and medial femoral condyle, with tenderness in this region. There was 
less irregularity and less tenderness over the lateral joint line. The popliteal space 
and patella were normal. Extension was complete, but there was no hyperextension, 
and flexion was restricted at 120 degrees. The joint was stable. 

Roentgenograms revealed rather marked traumatic change, and some narrowing of 
the joint laterally. The traumatic change occurred particularly at the tibiofibular 
junction, and over the inferior patellar surface. In the inner and posterior compart- 
ment, there was what appeared to be a calcified loose body (Fig. 1-A). 

Operation: On February 19, 1941, the knee joint was opened by a median parapa- 
tellar incision; and the patella was turned laterally, presenting a smooth surface. As 
this was done, it was evident that a cyst covered the anterior portion of the lateral 
tibial condyle. This was multilocular, and was very adherent to the cartilage over the 
condyle. It was also attached to the lateral meniscus. The cysts were dissected free 
from the condyle, and were removed, along with the meniscus. As the cartilage was 
removed, it was noted that there was a longitudinal split on the posterior inferior sur- 
face, and that there were traumatic changes over the lateral tibial and femoral condyles. 


Sa ane. 
ee 





Fig. 1-A 
; Case 1. G. F. (279583). Arrows point to area of calcification in the posterior 
tip of the meniscus. Note the rather extensive changes secondary to trauma. 
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The medial meniscus was 
freed anteriorly ; it was not 
hypermobile. No split 
was evident in the ante- 
rior or medial portions. 
However, the prominence 
on the posterior medial 
surface at the joint line 
led to the belief that this 
represented injury to the 
posterior cornu. Subse- 
quently, a second skin in- 
cision was made perpen- 
dicular to the joint line, 
and the joint was opened. 
The anterior portion of 
the medial meniscus was 





passed posteriorly and out 
through the second open- Fig. 1-B 
ing in the joint. The in- . 
: hh J  avigaaie Demonstrates the medial (on the right) and lateral 
jury to the posterior cornu menisci after removal. Only the posterior medial meniscus 
was found. Themeniscus — was injured, and the calcification of the postero-medial tip 
was dissected free. After developed. The lateral meniscus is damaged posteromedi- 
ally on both the superior and inferior surfaces, and an- 
gor ; oy teriorly their is a large cyst attached to the cartilage. The 
teas evident t rat the ree arrow points to the area of calcification. 

tip of the posterior portion 

of the meniscus was cal- 

cified (Figs. 1-B and 1-C). The 
wounds were closed in layers, and 


it had been removed, it 


a dressing was applied. 

The patient made an unevent- 
ful convalescence, and was dis- 
charged on the seventeenth post- 
operative day. 


CasE 2. B. C. (291144), a 
male, aged twenty-nine years, was 
admitted to the Hospital on Feb- 
ruary 27, 1941. Approximately 
five vears before admission, the left Roentgenogram of the excised medial meniscus 
F demonstrating the area of calcification in the split 
posterior tip. 





Fic. 1-C 


knee had been injured in football. 
The patient had been tackled and 
the left foot had been gripped and 
inverted. The knee had been abducted and flexed when struck on the inner side while 
the foot was inverted. Subsequently the knee had been markedly swollen. The patient 
had been seen at a clinic, roentgenograms had been taken, and an operation had been 
advised. Two years previous to admission, the patient had fallen into a pit, landing 
with all his weight on the left foot. He hopped over a fence after this, and then limped 
home. Again the knee had been swollen, and since that time he had had almost con- 
stant pain, and, at times, locking of the knee. 

Examination revealed pain in the medial tibiofemoral fossa, thickening in this 
region along the medial joint line, and abnormal, although slight, prominence of the 
posterior cornu of the medial meniscus. Extension and flexion were complete without 
pain, the patella was movable, and the knee was stable. There was slight atrophy of the 
thigh. 
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Fic. 2-A 
Case 2. B. C. (291144). Arrows point to areas of calcification in the posterior 
portion of the medial meniscus. 





Fic. 2-B 


The superior surface of the excised medial meniscus. The arrow points to the 
injured posterior tip containing an area of calcium. 
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Roentgenograms revealed smooth joint sur- 
faces, with narrowing of the joint space on the 
left, and two angular calcified bodies, three milli- 
meters long, in the posterior portion of the joint 
medially (Fig. 2-A). 

Operation: On February 28, 1941, the ante- 
rior compartment of the knee was first opened 
with a combined incision,? and the meniscus was 
identified. It appeared normal, but hypermobile, 
and it was dissected free anteriorly. A second 
incision, perpendicular to the joint, was made in 
the capsule behind the tibial collateral ligament. 
The posterior portion of the meniscus was iden- 
tified. The anterior portion had been freed, and 
it was passed out through the posterior incision as 
traction was applied. The split and calcified pos- 
terior portion of the meniscus was identified and 
dissected free, and the entire meniscus was re- 
moved. There were two areas of calcification in 
the split posterior portion (Figs. 2-B and 2-C); 
otherwise the meniscus appeared normal. The 
synovial membrane was normal. The anterior 
cruciate ligament and the articular surfaces of the 
medial femoral and tibial condyles were normal. 
The wound was closed in layers with silk, and a 
dressing was applied from the toes to the groin. 

The patient made an uneventful convales- 


v4 





Fig. 2-C 


Roentgenogram of the removed 
medial meniscus demonstrating 


the areas of calcification 


injured posterior tip. 


cence, and was discharged on the fourteenth postoperative day. 
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THE FLEXION TREATMENT FOR LOW-BACK PAIN 


INDICATIONS, OUTLINE OF CONSERVATIVE MANAGEMENT, AND A 
NEw SPINE-FUSION PROCEDURE 


BY LOUIS W. BRECK, M.D., AND W. COMPERE BASOM, M.D., EL PASO, 
TEXAS 


The flexion treatment may be utilized in patients with pain in the 
lower back, who have narrowed fourth or fifth lumbar dises, regardless of 
whether the pain is due to subluxation or to posterior protrusion of the 
intervertebral disc. The following review of certain material, which is 
contained in the literature, indicates the basis for this statement. 

Barr and Mixter stated, ‘‘Within the past decade it has been dis- 
covered that one of the common mechanical derangements causing sciatica 
is posterior protrusion of the lumbar intervertebral dises’’. Craig and 
Walsh found that 90 per cent. of the protrusions occurred at the 
fourth and fifth lumbar interspaces. According to Barr and Mixter, con- 
servative treatment is indicated in every case of suspected protrusion of 
the intervertebral disc, unless there is obvious pressure on the sensory nerve 
root as shown by objective sensory or motor disturbances. Farrell and 
MacCracken stated that the need for laminectomy in treating protruded 
dises has never been established. 

The type of conservative treatment would seem to be indicated by 
the following findings: 

Schachtschneider noted in vertebral columns from fresh cadavera a 
partial return of a protruded dise with kyphotie flexion,—that is, the pro- 
truded portion of the dise tended to return to its former place when the 
spine was flexed forward. Love and Walsh, who quoted Schachtschnei- 
der, found a protruded dise during dissection in the anatomy labora- 
tory. ‘‘Kyphotie flexion caused the protruded disk to be drawn in, so 
that it was almost level with the posterior surfaces of the vertebral bodies. 
Hyperextension of the spinal column, on the contrary, caused the disk to 
protrude markedly.”’ 

Danforth and Wilson have described the pathological anatomy of the 
narrowing of the lumbosacral or fourth lumbar disc, with decrease in the 
size of the foramen of the exit of the nerve, and irritation of the nerve root. 
Ghormley lists the narrow disc as a basic pathological change, and states 
that for several years it has been recognized by some writers as a clinical 
entity.2*> As other conditions which cause pain and which may result 
from a narrowed disc, he lists posterior protrusion of the disc, and trau- 
matic arthritis of the facets causing nerve-root irritation and sciatica.'” 
Williams found that changes in the intervertebral disc were the cause of 
low-back pain and sciatica, in 90 per cent. of his patients.'* He believes 
the downward subluxation of one vertebra on another, and the accom- 
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panying narrowing at the foramen of the exit of the nerve root, causes the 
sciatica by nerve-root compression.'® He stated that 90 per cent. of the 
patients who are treated conservatively will be relieved to the extent that 
they do not feel the need of surgery.'® In the cases in which there is a 
complete loss of the lumbosacral interspace posteriorly, Williams proved 
that a lateral roentgenogram, taken with the lumbar spine in acute flexion, 
demonstrates an increase in the size of the intervertebral foramen, and a 
widening of the posterior part of the intervertebral dise or interspace.'® 

The following symptom complex has been presented as characteristic 
of cases of lumbar protruded dises. The patient complains of intractable 
low-back ana sciatic pain. He has spasm of the lumbar muscles, loss of 
normal lumbar lordosis, positive Laségue’s and Kernig’s signs, sciatic 
tenderness, and diminution or absence of the homolateral Achilles-tendon 
reflex. Narrowing of the fourth or fifth lumbar intervertebral dise is 
present in the roentgenogram.” Spurling and Bradford have empha- 
sized that pain exaggerated by coughing, sneezing, or straining is of the 
greatest importance diagnostically. All of these signs may be present in 
other conditions." 

When backache is caused by a narrowed dise with subiuxation of the 
facets (usually found to be a lumbosacral subluxation), the patient ex- 
periences a sudden severe catch in the back, with a localized burning 
pain.” The lumbar lordosis is sometimes reduced, and is not infrequently 
replaced by a mild kyphosis.’ In chronic cases, the lordosis may be in- 
creased.'’? Recurrent attacks of pain are characteristic. Sciatica may 
commonly be present, and may be the most marked symptom. Moderate 
tenderness is present on one or both sides of the spinous processes. Flex- 
ion may be limited, and a list or sciatic scoliosis may be present. An in- 
equality of knee and ankle jerks, and pain on straight-leg raising may be 
noted. A diminution of the skin sensation in the affected leg may be 
found. The narrowed dise and subluxated facets may be demonstrated 
in the roentgenogram.® 

Thus, after a careful history and a complete physical examination 
have been recorded, after roentgenograms in the anteroposterior and 
lateral planes have been taken, and after the other possible causes of low- 
back pain have been carefully considered, conservative flexion treatment 
should be instituted, if the narrowed dise seems to be the cause. 

If there is no improvement after a thorough trial of two weeks of con- 
servative therapy, the patient should be studied further, as he may have 
an unreducible dise or a tumor of the spinal cord. 


CONSERVATIVE MANAGEMENT 
The treatment varies somewhat according to whether the backache is 
acute or chronic, and whether it is severe or mild. The acute severe cases 
are best treated by putting the patient in a hospital bed with the back rest 
raised to forty-five degrees, and the knee rest raised almost as far as it will 
go. If the patient is not in a hospital bed, he can be treated at home by 
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Conservative flexion treatment. Method of treating patient at home with 
back rest and leg support. 


means of a back rest and a knee support which place him in a position 
similar to that just described. This can be done easily and inexpensively 
by means of two boxlike supports, devised by the authors, which are made 
of one-half inch plywood. Pillows are placed over each of these. The 
back rest is triangular in shape in the side view, and measures eighteen 
inches on the two sides and twenty-five inches on the other. It is twenty- 
two inches wide, and the long side, where the patient’s back rests, is made 
in two pieces with the center depressed four inches in a hollowed-out 
manner, which makes the back rest much more comfortable. The knee 
rest is a flat boxlike arrangement with the two sides measuring seven 
inches high and twenty-two inches long. This knee rest is twenty-two 
inches wide also, and, at the end which fits under the knees, there is a slope 
so that the knee rest is four inches longer at the base of its side than along 
the top (Fig. 1). The patient is kept on his back with the back rest and 
knee rest in place part of the time (usually two hours at a time, three or 
four times a day), and the rest of the time he lies on one side with his knees 
drawn up. He is advised never to lie flat on his face or flat on his back 
with his hips extended. 

In addition to this, heat is used in the form of short-wave diathermy 
or a heat lamp. Massage is also given to help alleviate the pain and 
muscle spasm. The patient is given flexion exercises in bed the first day. 
The first exercise consists of pulling the knees up to the chest with the 
spine flexed, and the neck and chest brought well forward toward the 
knees. The patient is instructed to do this six times a day, starting with 
once each time, and increasing until he is doing it ten times, six times a 
day. The patient is usually very much improved by the end of three to 
seven days, and can then be up and about. A few days later he can ordi- 
narily return to work. 

It is felt that the most important part of the treatment is to impress 
upon the patient the importance of flexing his lumbar spine and keeping it 
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flexed. This is done by means of bringing the pubis upward and the 
sacrum downward to obliterate the lumbar lordosis, and to markedly flex 
the lumbosacral joint. This, the patient can learn to do in practically all 
cases, although considerable effort and practice is sometimes necessary. 
He is also given exercises to strengthen his abdominal muscles and to 
strengthen the muscles of the buttocks, so that he can maintain his position 
of flexion of the lumbar spine more easily. The exercise to strengthen the 
abdominal muscles consists in flexing the head, neck, and chest toward the 
abdomen while lying on the back with the knees flexed. The exercise for 
the muscles of the buttocks is also done while lying upon the bed with the 
knees flexed, and consists in simply raising the buttocks upward. These 
exercises are not important in themselves, but strengthen the muscles used 
in assuming the correct posture, and impress upon the patient the impor- 
tance of carrying the lumbar spine flexed. This position as Love and 
Walsh, and Schachtschneider have shown, may reduce the protruded 
dise, and, as Williams '* has shown, will usually correct the subluxation. 
In addition to the postural training, the patient is given general advice. 
He is told never to lie on his face and to sit with the lumbar spine flexed, 
by placing the buttocks forward on his chair and by assuming a slightly 
slumped position. He is instructed to keep his back flexed when lifting, 
and never to lift the object above the level of his pelvis. 

This change to the flexed position of the lumbar spine does not inter- 
fere with good posture. On the contrary, if the patient carries the head 
erect and the thoracic spine normally extended, and providing there is nor- 
mal extension at the hip joints, the general posture will be noticeably 
improved. 

In the milder acute attacks, the same regimen of treatment is fol- 
lowed, but often it is unnecessary to confine the patient to bed. It is im- 
portant to give him adequate treatment, so that he does not develop a 
chronic backache. In addition to the postural training, it is sometimes 
desirable to give the patient a lumbosacral belt with flat stays in the back, 
which helps to remind him to keep his lower back flat. 

In the group of patients with severe chronic low-back pain (with or 
without sciatica) the treatment is the same as in the severe acute cases. 
If the patient is not properly improved after two or three weeks in bed, he 
is placed in a flexed cast extending from the middle of the sacrum to the 
upper thoracic spine, with the points of pressure on the sacrum and upper 
thoracic spine behind, and the middle of the abdomen in front. Upon re- 
moving the cast, the postural training is instituted. The majority of the 
chronic cases will be greatly improved. If enough time is given, an opera- 
tion is rarely necessary. 


OPERATION 


Farrell and MacCracken have found that in many patients, whose 
conditions were clinically indistinguishable from cases of protruding dise, 
spine fusion alone is as effective as laminectomy and fusion. Fusion 
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alone, according to them, is theoretically sound, and may be the treatment 
of choice. 

If the conservative flexion treatment relieved the patient with a nar- 
rowed dise consistently during recurrent attacks of low-back pain, fusion 
in flexion should produce permanent restoration of the intervertebral 
space, and thus should prevent the recurrences. To accomplish this, the 
following procedure was devised. 

A little over a year ago the authors originated a procedure in which a 
block of bone from the tibia or ilium was snugly mortised between the 





Fig. 2-A 
Drawing of downward subluxation of Fig 2-B 
the facets of the fifth lumbar vertebra Drawing showing mortised bone 
on the sacrum. The interspace is nar- block in place between the spinous proc- 
rowed posteriorly, and the foramen for esses. The intervertebral space is re- 
the nerve root is constricted. stored to normal, the subluxation is 


reduced, and the constriction of the 
spinous processes of the fifth lumbar foramen the ner rot ha been Fe 
vertebra and the sacrum, with this used in the fusion have been omitted 
joint flexed and these spinous proc- pclae but are employed 
esses separated as far as necessary to 
reduce the subluxation (Figs. 2-A and 2-B). The spinous processes of the 
fifth lumbar vertebra and the sacrum are notched to receive the bone 
graft, which is also notched at each end so that it fits in a mortised manner, 
and cannot slip out if put in with the proper amount of tension. ‘This 
additional block of bone is very valuable, for it holds the lumbosacral 
interspace apart posteriorly. The facets are maintained in a normal 
position; the foramen for the fifth lumbar nerve 1oot is held open while 
fusion is occurring; and the pressure is permanently removed from the 
nerve root. If indicated this procedure may be used between the fourth 
and fifth lumbar vertebrae. Somewhat the same result, as far as the 
nerve root is concerned, can be accomplished by doing a facetectomy and 
enlarging the foramen. This is a much more formidable procedure, and 
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the authors feel that their operation is ea-ier, less dangerous, and more 
physiologically sound. There is no opportunity for the nerve to be in- 
jured at the time of operation; and there is little possibility of producing 
postoperative adhesions about the nerve root, with subsequent additional 
neurological symptoms. This procedure also has the advantage of offering 
firm internal fixation to the other grafts used in the fusion. Since tibial or 
iliac grafts are placed on the laminae at the base of the spinous processes, 
as is customary in the ordinary spine-fusion procedure, the interspinous 
bone-block graft overlaps them on each side of the spinous processes, and 
holds them firmly down against the laminae. Incidentally the posterior 
part of the facets are fused also. 

Following the operation, the patient is placed in a body east extend- 
ing from the upper thoracic spine to the knees. Both thighs are included 
with the hips flexed about 35 degrees, and with the lumbar spine main- 
tained in the correct degree of flexion. In all probability the application 
of a cast is not altogether necessary, but the authors have felt that it is 
more conservative. 

DISCUSSION 


Blount has used a procedure similar to the one outlined above.* His 
patient had a marked lumbar lordosis, before operation and the result of 
treatment was excellent. 

The authors have operated upon two patients with good results in each 
case so far. The period of follow-up is less than a year, and it is realized 
that two cases represent a very small number. The explanation for this 
is that the authors do very few fusions for lumbosacral backaches, because 
almost all of the patients improve with conservative treatment, or at least 
they are so much relieved of their symptoms that they will not consent to a 
fusion operation. This new operative method is presented, so that others 
may try it and prove or disprove its worth. It is felt that the addition of 
the interspinous bone block lengthens the operative time only very 
slightly ; and it seems harmless and apparently quite physiologically sound. 

It has been pointed out that anatomical evidence of pathological 
changes, and roentgenographic and clinical findings are sufficiently sound 
to indicate that the facets may play a réle in backache and sciatica.' 

Regardless of what the cause of pain from a narrowed dise may be, if 
the neurological findings are not too severe, a trial period of conservative 
flexion treatment should be used. If the patient is consistently relieved by 
conservative flexion treatment, but continues to have recurrences, then 
operative fusion with restoration of the normal intervertebral space should 
be followed by permanent relief. It is realized that the pathological evi- 
dence is not yet sufficient to correlate the facet changes with the clinical 
findings. 


* One of the authors (L. W. B.) while discussing lumbosacral backache with Dr. 
Walter P. Blount at the Annual Meeting of The American Academy of Orthopaedic 
Surgeons in Atlantic City in January, 1942, discovered that both had done the same 
procedure at approximately the same time, and had thought of the idea entirely inde- 
pendently. 
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SUMMARY 


There is a sound basis for the flexion treatment of low backache due 
to a narrowed lumbar disc, regardless of whether the pain is due to a pro- 
truded dise, or subluxation of the lumbosacral or lumbar facets. 

Conservative flexion treatment as outlined, and utilizing new appara- 
tus has been found efficient for home treatment. 

A new spine-fusion procedure, using a mortised interspinous bone 
block, has been successful in restoring the intervertebral interspace to 
normal; in reducing the accompanying subluxation; and in giving internal 
fixation to the routine spine-fusion grafts. 
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SPONDYLOLISTHESIS: SURGICAL TREATMENT AND 
RESULTS * 


BY HENRY W. MEYERDING, M.D., ROCHESTER, MINNESOTA 


From the Section on Orthopaedic Surgery, Mayo Clinic, Rochester 


In the years 1922 to 1940 inclusive, 876 cases of spondylolisthesis 
have been observed at the Mayo Clinic. Operation was performed in 
143, or 16.3 per cent., of these cases. This paper will be based chiefly 
on the 143 cases in which operations were performed. 


TABLE I 


AGE AND SEX OF PATIENTS 


E All Patients Males Females 
Age 
(Years) x . r 
No. Per Cent. No. Per Cent.; No. Per Cent. 
10 to 19 13 9.1 10 8.9 3 9.7 
20 to 29 37 25.9 28 25.0 9 29.0 
30 to 39 48 33.5 38 34.0 10 32.3 
40 to 49 28 19.6 23 20.5 5 16.1 
50 to 59 te 17 11.9 13 11.6 } 12.9 
Total 143 100.0 112 78.3* 31 he 
Average age. . we 34.7 34.7 34.6 
Age of youngest patient 14 14 15 
Age of oldest patient 59 59 55 


* This percentage is based on the entire group of 143 patients. 


ETIOLOGICAL CONSIDERATIONS 

The age and sex of the patients in the 143 cases are shown in Table 
I. In 79 per cent. of the cases, the patients were between twenty and 
forty-nine years of age. One hundred and twelve, or 78.3 per cent., of 
the patients were males, while thirty-one, or 21.7 per cent., were females. 
The occupation of the patients is shown in Table II. In 72 per cent. of 
the cases, the patients were laborers, farmers, or housewives,— that is, they 
were engaged in occupations which entailed heavy work. A history of 
trauma was obtained in ninety, or 62.9 per cent., of the 143 cases. 

In this age of workmen’s compensation insurance, both the employer 
and the employee demand that the orthopaedic surgeon decide the rela- 
tionship of trauma to disability and deformity. In 1938, the author 


* Read before the Annual Meeting of The American Orthopaedic Association, Balti- 
more, Maryland, June 4, 1942. 
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TABLE II 


OccUPATION OF PATIENTS 











Cases 
Occupation —_——__—_—__——__— 
No. Per Cent. 
faborer...... 54 37.8 
ee is ; 26 18.2 
Housewife... . ; percane ie 23 16.1 
Meee... ..... 17 11.9 
Student . 15 10.4 
Proresmon........... 8 5.6 
Total ap 143 100.0 





reported the results of a study of 583 cases of spondylolisthesis. In 10.3 
per cent. of these cases the history and appearance of the patient did not 
immediately cause the examining physician to suspect the presence of 
spondylolisthesis. The diagnosis was made by extensive physical and 
roentgenographic examination to determine the cause of obscure svymp- 
toms. In cases in which the lesion undoubtedly is congenital, one wonders 
whether the patients ever knew what a normal back was like. In some 
cases, the patients continue to work for years before they seek medical 
aid because trauma, obesity, or occupational strain has caused disabling 
backache and pain in the legs. When spondylolisthesis is first discovered 
after an injury, it is difficult for the patient to understand that the de- 
formity could have been present since childhood and not have given rise 
to symptoms. In some instances of this kind, the employer may feel 
that the claim for compensation is based on fraud. The fact that the 
patients are often free from pain and look as if they were in excellent 
health while at rest, and only complain when they attempt to do heavy 
work, following an injury of the back, makes it extremely likely that they 
may be looked upon as malingerers. 


TABLE III 


CHIEF SYMPTOMS 





Cases 
Chief Symptoms 
No. Per Cent. 
EN ee ee 73 | 51.0 
Backache and pain in legs........ 56 39.2 
Pain in hips and legs............. 11 a.¢ 
Deformity, stiffness, or paralysis. . . | 2 1.4 
Incidental symptoms............ | 1 0.7 
SERRE ser sehr nes eee | 143 | 100.0 
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TABLE IV 


GRADE OF DEFORMITY IN 129 oF 143 CASES OF 
SPONDYLOLISTHESIS IN WHICH OPERATION 
Was PERFORMED 


Cases 
Grade of Subluxation ay (a os 
No Per Cent. 
ie i Se eat og Sank ak 69 53.5 
EE Ree Sk eg ee ee ee 39 30.2 
a A Serta gene es 12 9.3 
ee Qo 7.0 
RS ee, a eS Sg ra 129 100.0 


SYMPTOMS AND DIAGNOSIS 

In 90.2 per cent. of the cases, the chief symptom was backache with 
or without pain in the legs (Table III1). The average duration of symp- 
toms before operation was 6.3 years, and in most of the cases conservative 
treatment had failed to produce relief. Clinically, there was visible 
evidence of deformity in 70 per cent. of the cases. The anomaly usually 
can be demonstrated roentgenographically by lateral roentgenograms. 
[In 95.1 per cent. of the cases, the lesion involved the fourth and fifth 
lumbar vertebrae or the lumbosacral interspace. Separation of the 
neural arch, spina bifida occulta, rounding of the sacral promontory, 
narrowing of the lumbosacral space, osteo-arthritis, and alteration of 
the lumbosacral angle are frequently encountered. This requires skillful 
interpretation of anteroposterior, lateral, oblique, and stereoscopic roent- 
genograms. Doubtless, there also may be defects of the structures of the 
muscles and ligaments which will cause weakening of the back. As a 
result, a less severe degree of trauma is required to produce symptoms 
and disability than in the case of an otherwise normal back. 


GRADE OF SUBLUXATION 


In an article published in 1938, the author described a method for 
grading the degree of subluxation in cases of spondylolisthesis. By this 
method, the degree of deformity is graded from 1 to 4, Grade | being the 
least extensive and Grade 4 the most extensive. Table IV shows the 
grade of subluxation in 129 of the 143 cases. In the remaining fourteen 
cases, the roentgenograms were not available, or the patients were ob- 
served before this method of grading was employed. 


COEXISTENCE OF SPONDYLOLISTHESIS AND PROTRUSION OF AN 
INTERVERTEBRAL DISC 
In cases in which sciatic pain develops after trauma, and examination 
discloses spondylolisthesis, one must consider the coexistence of pro- 
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Fia. 1 


Preparation and placing of the massive grafts in the most favorable bed for 
rapid and firm fusion. 

a: Tip of the spinous process is chipped off and turned aside. If this is un- 
duly prominent and forms an eminence, it may be removed to a large extent. 

b: A thin layer of the spinous process on the lateral side is chiseled off and 
forced to the side, and the posterior border of the lamina is roughened. 

c: With a sharp chisel, shavings of bone from the lamina are turned up and 
left attached if possible. 

d: The facets are curetted to produce fusion. 

e: The cancellous side of the massive bone graft is placed so that it will come 
in contact with the freshened spinous process and lamina. 

f: The two grafts are in position, and the wound is closed snugly, thus forcing 
the grafts into their proper places and in contact with the bone chips and can- 
cellous bone. 


trusion of an intervertebral disc. At operation, these two lesions were 
associated in seven of the 143 cases. At the Scientific Session of ‘The 
American Academy of Orthopaedic Surgeons held in Memphis in 1939, 
the author and his associates at the Mayo Clinic presented an exhibit 
illustrating the various complications which require fusion of the vertebral 
column in cases of protrusion of an intervertebral disc. In an article 
published in 1941, the author considered the incidence, significance, and 
treatment of protrusion of an intervertebral disc associated with spondylo- 
listhesis. In cases in which these two lesions are associated, it is unwise 
to expect that removal of the protruded dise will relieve the symptoms 
unless a fusion operation also is performed. It is the author’s opinion 
that the protruded dise should be removed by a qualified neurosurgeon, 
and that the fusion operation should be performed by an orthopaedic 
surgeon. 
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Fig 2-A Fig. 2-B 


Operative procedure used in the production of strong fusion of the lumbosacral 
region. 

Fig. 2-A: Posterior view showing the operative bed prepared for the grafts. 

Fig. 2-B: Posterior view showing the bone grafts in position. 


TREATMENT 
In the fusion operation 
which the author prefers in 
cases of spondylolisthesis, a 
longitudinal incision is made 
over the spinous processes 
from the third lumbar verte- 





bra to the second sacral seg- OX 

ment, inclusive. The tips of Cm 

the spinous processes of the 

third, fourth, and fifth lumbar 6 

vertebrae are detached and a} 

pulled aside (Fig. la). With Y ; . 
a sharp chisel, thin shavings a Bone graf't 


of the lateral portions of the Fig. 3 


spinous processes of the third, Application of periosteal covering to the bon 
fourth, and fifth lumbar verte- grafts. 

brae are detached and pushed 

laterally (Figs. 1b and 2a). Shavings of the laminae of these vertebrae also 
are turned laterally (Fig. 1c). When possible, a portion of the spinous proc- 
ess of the third lumbar vertebra is left attached at the upper end so as to 
forma hinge (Fig. 2a). Theinterspinousligaments may be removed. The 
laminae are roughened by turning shavings laterally (Figs. 1b, lc, and 2a). 
The facets are then exposed. With asmall curette, the articular surfaces 


VOL. XXV, NO. 1, JANUARY 1943 








70 H. W. MEYERDING 





Fig. 4-A 


Lumbosacral canvas support. 











Fic. 4-B 


Chair back brace of steel and leather previously employed. 


are roughened (Figs. ld and 2a). With a gouge, shavings resembling 
fish scales are elevated over the upper two segments of the sacrum 
(Fig. 2a). In this manner, two troughlike depressions are prepared, 
one on each side of the spinous processes, for insertion of the bone grafts 
(Fig. 2a). The wound is packed with hot sponges. 

A longitudinal incision is then made over the tibia, one-quarter of 
an inch (0.6 centimeters) medial to the anterior ridge. The incision is of 
sufficient length to permit the removal of a graft which, when divided 
transversely, will form two grafts, each of which will reach from the 
third lumbar vertebra to the second segment of the sacrum. The skin is 
retracted medially, and the periosteum at either end is cut at an obtuse 
angle. By means of a sharp chisel, the periosteum is lifted from below 
upward. The chisel is held at an angle of 70 degrees and is rotated. In 
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this manner, the flat surface of the tibia is exposed by the “herringbone 
method”. This procedure leaves fragments of bone attached to the 
periosteum and at the same time roughens the surface of the tibia. The 
periosteum is then retracted with the skin. An electric bone saw is used 
to cut the bone graft of the proper size and shape. A lead wire is used to 
measure the size and determine the shape of the graft required. A curette 
is used to obtain cancellous bone from the proximal end of the tibia. 
About six applications of the curette will obtain a sufficient quantity of 
cancellous bone. The bone obtained in this manner is placed in a spoon 
and covered with a warm pack. The periosteum is accurately approxi- 
mated with a continuous suture of fine catgut. With the same suture, 
the fascia and subcutaneous tissues are approximated and sutured to the 
periosteum in order to prevent leakage from subcutaneous hematomata. 
The skin is closed with a continuous suture of silk or cotton. About ten 
lavers of gauze and a pad of cotton are placed over the incision and a 
compression bandage is applied. 

As previously stated, the graft is divided transversely so that it will 
form two grafts of equal length. It is necessary to remove sharp spicules 
or projections which might cause deformity or pressure on the skin. 
These grafts are then fitted into the recess of the hinged portions of the 
spinous process of the third lumbar vertebra, on either side of the proc- 
esses, and extend downward to the second segment of the sacrum (Fig. 
2b). The cancellous bone which has been removed from the tibia is 
packed about the ends of the grafts, and is used to fill any defect which 
may be present in the lumbosacral region. After the grafts have been 
inserted, they are compressed against the spinous processes and laminae 
with bone foreeps. This procedure brings the pieces of cancellous bone 
into close contact with the spinous processes. In some cases, a suture 
of chromic catgut is passed through the spinous processes and around the 
grafts to insure that they will remain in the proper position. The wound 
is closed by suturing the muscle and fascia with the attached bone frag- 
ments, so that they are pulled over against the grafts (Figs. le and If). 
Figure 1f shows a cross section of the operative field at the completion 
of the operation. In cases in which the deformity is extensive, numerous 
shavings are sometimes removed from the tibia and placed beneath the 
grafts. This facilitates fusion. In some cases, a piece of periosteum is 
removed and sutured over the site of the graft (Fig. 3). A continuous 
suture of plain catgut is used to approximate the superficial fascia and 
subcutaneous tissues. The needle is passed through both the superficial 
and deep fascia in order to prevent the formation of subcutaneous hema- 
tomata. About ten layers of gauze and a large pad of cotton are placed 
over the incision and adhesive tape is applied to produce pressure. 

After operation, a binder is fastened firmly about the waist and the 
patient is placed on his back on a Balkan frame. He is turned on his 
abdomen several times a day to attempt to prevent the formation of 
pressure sores or necrosis of the skin at the site of the operation. Usually, 
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at the end of a week, the wound is inspected; and at the end of two weeks, 
the sutures are removed. At the termination of six weeks, the patient 
is permitted up with a lumbosacral canvas corset in which a steel rec- 
tangular leather covered pad has been sewed, so that there will be firm 
pressure and support to the back (Fig. 4a). At the Clinic, plaster body 
casts are rarely used, and then only for the purpose of permitting the 
patient to be transported long distances at an early date. The chair 
steel support (Fig. 4b) is an excellent brace, but the less expensive one 
just described has served very well and is now used almost exclusively. 
The patient is advised to wear the support for from four to six months 
after operation, and to avoid stooping, lifting, and manual labor for six 
months. 
RESULTS 

Postoperative complications occurred in fourteen cases, — infection 
in eight cases, and phlebitis in six. In the eight cases in which infection 
occurred, the results were good in three cases, improved in four cases, 
and poor in one case. In one case, the patient had epididymitis and 
staphylococcic septicaemia, but recovered. 

Infection did not cause alarming symptoms. The grafts were re- 
moved in two of the cases in which infection occurred. Hematomata 
which form in the subcutaneous tissue may give rise to drainage without 
the occurrence of a deep-seated infection. When this occurs, the re- 
moval of a suture and the application of moist warm dressings are fre- 
quently all that is required to produce healing. When a virulent infec- 
tion is present, it is best to open the wound, remove the grafts, and 
irrigate the wound with a surgical solution of chlorinated soda, or adminis- 
ter the sulfonamide drugs both locally and internally. Although infec- 
tion may not cause death, it may produce distressing complications which 


TABLE V 


RESULTs IN 118 Cases In Wuicu Fottow-up Data WERE AVAILABLE 


Grade of Subluxation 














Tot: 
7 I 3 ae 
Results Graded 
Per Cent. | Per Cent. | Per Cent. | Per Cent. | Per Cent. | Per Cent. 
of 118 of 54 of 33 of 11 of 7 of 13 
Cases Cases Cases Cases Cases Cases 
OSS ee 60.1 61.1 §4.5 54.5 85.7 61.5 
Improved .... 28.0 27.8 27.3 45.5 14.3 23.1 
Unimproved . 11.9 te 18.2 15.4 
7oeml..... ong 100.0 | 100.0 100.0 100.0 100.0 100.0 
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TABLE VI 


RELATION OF AVERAGE AGE OF PATIENTS AND AVERAGE DURATION 
OF SYMPTOMS TO RESULTS OF TREATMENT 


Cases 


Average Average Duration 
Results Age of Symptoms 

: Per *ipstt " 

No ; (Years) (Years) 

oar) Cent. 
Good. . 71 60.1 33.0 1.6 
Improved 33 28.0 36.2 8.4 
Unimproved 14 11.9 36.2 6.8 
Total 11S 100.0 


entail a prolonged convalescence, increased expense, and the danger of 
osteomyelitis, paralysis, or septicaemia. 

Follow-up data were available in 118 of the 143 cases in which opera- 
tion was performed. The analysis of the results will be based on these 
118 eases. The results are shown in Table V. In analyzing these results 
it should be stated that the technique which has been described in this 
paper was not employed in all of the 143 cases. In addition to lumbosa- 
cral fusion, sacro-iliac arthrodesis was performed in four cases. The 
results were good in three and the patient’s condition was improved in 
the fourth. There was no operative mortality in any of the 143 cases. 
The highest percentage of good results was obtained in cases in which 
the subluxation was Grade 4 (Table V). The relation of the average age 
of the patients and the average duration of symptoms to the results ob- 
tained is shown in Table VI. 

Table VII shows the occupational status of 113 patients after opera- 
tion. These data regarding the occupational status of the fourteen 


TABLE VII 


ABILITY OF PATIENTS TO WORK AFTER OPERATION 


Cases 
Ability to Work 
No. Per Cent. 

Able to return to usual occupation... .. eaten 75 66.4 

Heavy work, 32 (28.3 per cent.) 

Light work, 43 (38.1 per cent.) . . — 
Able to do light work only........ cued 24 21.2 
Unable to work ............. ares seas 14 12.4 
Total . . Ca eee eee ai cle @ teal = 113 * 100.0 











* Data regarding the occupational status of the patients were 
obtained in only 113 cases. 
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patients who were unable to do any type of work after operation were 
obtained a year or less after operation. In five of the cases, the patients 
had made claims for compensation. In two of the fourteen cases there 
was definite evidence of sacro-iliac arthritis at the time of operation. 
Laminectomy also was performed in one case. Postoperative infection 
occurred in one case. In three of the cases, roentgenographic examina- 
tion disclosed that the appearance of the graft was unsatisfactory. 

In analyzing the results, the report of the following case may be of 
interest. 


A man, aged twenty-four years, came to the Clinic because of backache which had 
been present for ten years. The backache had varied in intensity and had become more 
severe in the five months before he came to the Clinic. There was no history of injury 
of the back. Examination disclosed marked lumbar lordosis and undue prominence 
of the spinous process of the fifth lumbar vertebra. Anteroposterior roentgenograms 
revealed increased density in the lumbosacral segment of the spinal column, and dis- 
closed that the fourth and fifth lumbar vertebrae were situated lower than their normal 
position. The transverse processes of the fifth lumbar vertebra were almost obscured 
by the sacrum, which was the site of spina bifida occulta. The spinous processes of the 
lumbar vertebrae appeared to be tipped upward. The lateral roentgenograms revealed 
spondylolisthesis, Grade 3, of the fifth lumbar vertebra on the sacrum, separation of 
the neural arch, and a rounded promontory of the sacrum which fitted into a concave 
inferior surface of the wedge-shaped fifth lumbar vertebra (Figs. 5-A and 5-B). The 
separation of the neural arch and the subluxation of the fifth lumbar vertebra forward 
and downward had placed the entire weight of the trunk on an unstable bony ledge. 
The constant stretching of the ligaments of the spinal column had resulted in strain and 
backache. There was no evidence of protrusion of an intervertebral disc. 

A fusion operation was performed. Because of the spina bifida occulta of the sa- 
crum, it was necessary to place a broad, flat fragment of bone crosswise in order to close 
the opening and prevent the grafts from slipping inside. Convalescence was uneventful. 
Five months after the operation, roentgenographic examination disclosed that the bone 
grafts were in good position and firmly united to the spinal column (Figs. 5-C and 5-D). 
Two years after the operation, the patient reported that he was free of symptoms and 
was able to play baseball. 


SUMMARY 


This paper is based on 143 cases of spondylolisthesis, in which opera- 
tion was performed at the Mayo Clinic in the years 1922 to 1940 inclusive. 
In 79 per cent. of the cases the patients were twenty to forty-nine years of 
age. One hundred and twelve, or 78.3 per cent., of the patients were 
males, while thirty-one, or 21.7 per cent., were females. In 72 per cent. 
of the cases, the patients had been engaged in occupations which entailed 
heavy work. There was a history of trauma in ninety, or 62.9 per cent., 
of the cases. In 10.3 per cent. of the cases the history and appearance of 
the patient did not immediately cause the examining physician to con- 
sider the presence of spondylolisthesis. In these cases the diagnosis was 
made incidentally during extensive physical and roentgenographic exam- 
ination to determine the cause of obscure symptoms. Backache, with or 
without pain in the legs, was the chief symptom in 90.2 per cent. of the 
143 cases. In 95.1 per cent. of the cases, the subluxation involved the 


THE JOURNAL OF BONE AND JOINT SURGERY 














SPONDYLOLISTHESIS 77 


fourth and fifth lumbar vertebrae or the lumbosacral interspace. In 
cases in which sciatic pain is a prominent symptom, it is necessary to 
consider the coexistence of protrusion of an intervertebral disc. 

Postoperative complications occurred in fourteen cases. Infection 
occurred in eight of these cases and phlebitis in six. Follow-up data were 
obtained in 118 of the 143 cases. In the 118 cases the results were as 
follows: good in seventy-one, or 60.1 per cent.; improved in thirty-three, 
or 28 per cent.; and unimproved in fourteen, or 11.9 per cent. In 87.6 
per cent. of the 118 cases, the patients were able to engage in a gainful 
occupation after operation, and in 66.4 per cent. of the cases the patients 
were able to resume their former occupations. 


REFERENCES 
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Assn., CXI, 1971, 1938. 
Low Backache and Sciatic Pain Associated with Spondylolisthesis 
and Protruded Intervertebral Disc: Incidence, Significance, and Treatment. J. 
Bone and Joint Surg., XXIII, 461, Apr. 1941. 


VOL, XXV, NO. 1, JANUARY 1943 











NICOLA OPERATION FOR POSTERIOR SUBACROMIAL 
DISLOCATION OF THE HUMERUS * 


BY HANS MAY, M.D., F.A.C.S., PHILADELPHIA, PENNSYLVANIA 


From the Lankenau Hospital, Philadelphia 


Nicola’s operation, originally devised for the habitual anterior dis- 
location of the humerus, can also be used in various other ways. Watson- 
Jones replaced the upper part of the humerus with the upper part of the 
fibula, and kept the head of the fibula in the glenoid of the scapula by 
incorporating the long biceps tendon in the head of the fibula. The 
author in operating upon a patient for a fracture and dislocation of the 
head of the humerus, temporarily removed and replanted the head of the 
humerus, and fastened it to the shaft of the humerus by drilling a canal 
through the shaft and the head, and threading the divided long biceps 
tendon through the canal. This procedure kept the head attached to the 
shaft and the entire humerus in the glenoid. In the following cases Nico- 
la’s operation was successfully used for posterior dislocations of the 
humerus. 


Case 1. R. G., aged thirty-five years, after an epileptic seizure in March 1938, felt 
pain in his left shoulder, and was unable to use the joint. After a few days, motion 
returned to a certain extent, but several months later it became less, and the joint was 
more painful. On examination in February 1939, the left arm was found to be held against 
the chest. There was asymmetry of the shoulders, and the left coracoid process was 
more prominent than the right.. The arms were of equal length. The head of the hum- 
erus could be felt beneath the posterior portion of the deltoid muscle. There was no 
motion in the shoulder joint. The clinical diagnosis was posterior dislocation of the left 
humerus. The anteroposterior roentgenogram did not confirm the clinical diagnosis, 
but the lateral roentgenogram clearly revealed a posterior subacromial dislocation of the 
left humerus (Fig. 2-A). An attempt at closed reduction under general anaesthesia was 
unsuccessful; therefore open reduction was decided upon. 

The shoulder joint was exposed through an anterior incision by separating the 
medial half of the deltoid muscle from its clavicular insertion, and reflecting it laterally 
and backward (Fig. 1), as described by Henry and by Thompson. To prevent the long 
biceps tendon from being severed while the capsule was being incised, the extracapsular part 
of the tendon was located first by incising the transverse humeral ligament immediately 
above the insertion of the pectoralis major. The joint capsule was then opened along the 
long biceps tendon, which was lifted out of its groove and reflected medially. There were 
dense adhesions between the capsule and the humeral head, and the glenoid was found 
to beempty. The head of the humerus was displaced backward and subacromially, and 
was firmly attached to the posterior rim of the glenoid; the head was freed after consider- 
able difficulty. There was a groove on the anatomical neck of the humerus where the 
posterior border of the glenoid had rested for eleven months. The head was reduced 
into the glenoid, but failed to remain where it was placed, and slipped back into its 
former position. Therefore the long biceps tendon was divided; a canal was drilled 
through the upper part of the shaft and the head of the humerus, according to Nicola’s 
technique; and the biceps tendon was threaded through it and sutured. The distal end 


* Presented before the Philadelphia Academy of Surgery, March 3, 1941. 
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Fic. 1 


Anterior approach to the shoulder joint by reflecting the medial half of the 
deltoid laterally and backward. The clavicular insertion has been separated 
from the bone. 


of the proximal portion of the tendon was anchored to the periosteum at the point of 
emergence from the drill hole (according to method described by Willard). The wound 
was closed in layers. A Velpeau dressing was worn for one week, and the patient was 
discharged ten days after the operation. He was allowed to move his arm two weeks 
after the operation, and he soon regained full mobility of the left shoulder joint. Two 
years after the operation there was no limitation of motion and no pain, and there had 
been no recurrence of the dislocation, although he had had several epileptic seizures. 


CasE 2. B. B., a student nurse, aged eighteen, had fallen five years before from a 
horizontal bar in the gymnasium and had hurt her right shoulder. It apparently had 
not been dislocated at this time. About one year following this injury, the first posterior 
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dislocation occurred during a gymnastic exercise. The dislocation was reduced without 
anaesthesia. Three days before the present admission she again dislocated her shoulder 
in the gymnasium, and subsequently the dislocation recurred whenever the arm was 
moved forward. 

Upon physical examination the head of the right humerus could be felt to subluxate 
posteriorly whenever the right arm was moved forward, but reduction was spontaneous 
when the arm was moved backward. Each subluxation was accompanied by severe 
pain. There were no other pathological findings, and no evidence of plexus or other 
nerve injury. Operation was indicated. 

The right shoulder joint was exposed through an incision along the medial border 
of the deltoid muscle. Incision of the clavicular insertion of the deltoid was not neces- 
sary. From the anterior aspect there was no evidence of tear of the capsule or ligaments 
of the shoulder joint. After exposure of the long biceps tendon, the capsule was opened, 
and the head of the humerus was found to be partially dislocated backward. It could 
be easily reduced, but promptly fell into its posterior position whenever support of the 
arm was lacking. The typical Nicola procedure was followed, and the capsule and soft 
tissues were closed in layers. The arm was immobilized for ten days in a Velpeau 
dressing. The patient was allowed to move her arm two weeks after operation, and she 
soon regained full range of motion and returned to active duty six weeks after the 
operation. 

Five months later, while lifting a heavy patient, she felt a sudden pain in her right 
shoulder joint. From then on the humerus subluxated posteriorly on forward movements 
of the arm. Another operation was performed which revealed the long biceps tendon 
well incorporated in the humerus and intact; but it apparently had stretched. To 
counteract subluxation of the head of the humerus, a hole was drilled through the region 
beneath the tuberculum majus humeri and through the acromion, and a piece of ox fascia 
was threaded through the holes and fastened in the manner described by Joseph, by 
Loeffler, and by Henderson. The arm was immobilized for three weeks, and then the 
patient was allowed to use it. She soon regained full range of motion, but was advised 
to give up nursing. There was no evidence of recurrence seven months after the opera- 
tion. 


The third case presented a complete posterior subacromial disloca- 
tion of the head of the humerus with avulsion of the tubereulum majus 
humeri. 


Case 3. Mrs. A., aged sixty-five years, was struck by a car on the right side of her 
body, fell on her outstretched left hand, and was unable to move her left shoulder. 
Upon physical examination after admission to the Hospital, the left shoulder was found to 
be swollen and dark blue. Despite the swelling, it was possible to find that the glenoid was 
empty, and that the head of the humerus was dislocated backward. The anteroposter- 
ior roentgenogram showed an avulsion of the tuberculum majus humeri (Fig. 3-A), but 
did not reveal the dislocation. The lateral roentgenogram, however, confirmed the 
clinical diagnosis (Fig. 3-B). An attempt at closed reduction failed, as it was impossible 
to keep the reduced humerus in the glenoid, and an open reduction was performed ten 
days after the injury. 

An incision similar to that employed in the second case was used. From the anterior 
aspect the capsule was found intact. After exposure of the long biceps tendon, the cap- 
sule was opened, and the glenoid was found to be empty. The head of the humerus, 
which was torn from the entire posterior half of the capsule and the ligament, was 
situated behind the posterior rim of the glenoid beneath the acromion. The dislocated 
humerus could be easily reduced, but failed to stay in the glenoid. Again the typical 
Nicola technique was followed. The anterior opening of the capsule was closed and 
the avulsed tuberculum majus humeri was fastened to the humerus with a small nail. 
The soft tissues were closed in layers, and the arm was immobilized in a Velpeau dressing 
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for three weeks to give the avulsed tuberculum majus humeri a chance to heal. The 
patient was then permitted to move her arm, but mobility remained limited to 50 per 
cent. in all directions because of calcification of parts of the capsule. The dislocation 
did not recur. 


Thomas recently reviewed the literature on posterior subacromial 
dislocations of the head of the humerus. From his and other records it 
becomes evident that the posterior dislocation of the head of the humerus 
in a large percentage of cases remained unrecognized for months. Thomas 
pointed out the difficulty in diagnosing the posterior dislocation of the 
head of the humerus roentgenographically. Even stereoscopic pictures 
may be misleading. In the present cases, the correct diagnosis could 
not be made from the anteroposterior roentgenogram, but the lateral 
roentgenogram showed clearly the posterior dislocation of the head of the 
humerus. In a large percentage of the cases-described in the literature, 
the dislocation tended to recur after closed reduction. 

Two conclusions may be drawn from these cases: 

1. A true lateral roentgenogram of the affected shoulder joint is of 
greater value in diagnosing roentgenographically the posterior dislocation 
of the head of the humerus than the anteroposterior or the stereoscopic 
roentgenogram. 

2. The Nicola type of operation prevented recurrence in two pa- 
tients; in a third patient, an additional operation was necessary to prevent 
recurrent subluxation. 
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FULL ACTIVE ABDUCTION IN TRAUMATIC PARALYSIS 
OF THE DELTOID 


BY O. SHERWIN STAPLES, M.D., AND ARTHUR L. WATKINS, M.D., 
BOSTON, MASSACHUSETTS 


From the Massachusetts General Hospital, Boston 


Isolated paralysis of the axillary nerve as a result of shoulder injuries 
is rarely seen or recognized, as judged by the literature. Codman men- 
tioned only two cases in his book on the shoulder. Smith and Christen- 
sen reported two cases in 1925, Pollock four in 1922, and Bunts described 
nineteen cases in 1903. With complete deltoid paralysis from injury 
to the axillary nerve, one might expect inability to abduct the arm, or 
possibly only partial abduction by the supraspinatus muscle, the function 
of which is commonly considered to be initiation of abduction and the 
engagement of the humeral head into the glenoid during that motion. 
The retention of a full range of active abduction in the presence of a 
paralyzed deltoid muscle is accordingly surprising to most physicians. 
although four cases of Bunts and four of Pollock maintained this func- 
tion with no deltoid power. The diagnosis of axillary nerve palsy may 
be overlooked, if its presence or absence is ascertained by testing shoulder 
abduction by one not familiar with the supplementary action of the 
supraspinatus and other shoulder-girdle muscles in performing this 
movement. Two cases are therefore reported of axillary nerve injury 
with consequent deltoid paralysis in which good range and strength of 
shoulder motions were maintained. 

CasE 1. A clerk, aged twenty-seven years, was first seen five weeks after a skiing 
injury, because of atrophy of his left shoulder. The exact mechanism of injury was not 
known, but he had been involved in a fall, striking his left shoulder and chest. Roent- 
genograms were taken at the time, and showed fractures of the third, fourth, and fifth 
ribs in the anterior axillary line. Roentgenograms of his shoulder were negative. Pneu- 
monia developed shortly after his injury, but he recovered within two weeks’ time, and 
became well in every respect except for atrophy and weakness of his left shoulder. 

On physical examination there was marked atrophy of the entire deltoid muscle. 


No tenderness was present over the shoulder girdle or the shoulder joint itself. Active 
motions of the shoulder joint were normal except for slight restriction in internal rota- 
tion, and fairly marked weakness in extension (or backward elevation). The patient 


could get his hand to his hip pocket only with difficulty, using his fingers to creep up his 
back. Abduction was carried out normally with no jog or catch and with normal 
scapulohumeral rhythm. Complete loss of sensation was found in the region of the 
deltoid tubercle, corresponding to the sensory distribution of the axillary nerve. There 
was no evidence of paralysis of any other muscles of the arm or shoulder girdle. 

He was last seen eight months after the injury, at which time there was no change 
in his condition; he still had complete reaction of degeneration upon electrical testing 
of the deltoid, and complete sensory loss in the same area as before. He had little dis- 
ability as a result of his injury, except for a little fatigue in his shoulder at the end of the 
day; he had no other symptoms. He was able to play golf without any discomfort, as 
much and as well as he had before the injury. 
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Fig. 1-A Fig. 1-B 
Case 1. Paralysis of left deltoid Showing atrophy of the posterior 
muscle of six months’ duration. part of the deltoid on the left. 


Case 2. A twenty-six-year-old civil engineer fell from a staging while at work, 
allegedly a distance of twenty-five feet, striking a pile of lumber with his right shoulder 
and leg. There was no loss of consciousness, but immediately transient difficulty in 
raising the right arm was noted. Roentgenographic examination of the shoulder was 
negative, and he received a series of diathermy treatments for his shoulder. He con- 
tinued to complain of easy fatigue upon 
heavy lifting, but was able to return to 
his work. At no time did he note 
numbness of the hand or arm, except 
for lack of sensation in a small area 
upon the lateral aspect of the right 
shoulder. Because of persistent deltoid 
atrophy, he was referred for further 
diagnostic studies six weeks after his 
injury. 

Examination of the shoulder at this 
time revealed a marked atrophy of the 
right deltoid, with lack of normal mus- 
cle tonus on palpation. Active shoul- 
der motions, however, were normal 
except for full extension (backward 
elevation). Muscle strength in abduc- 
tion was good, but less than normal. 
The muscles of the shoulder girdle and 
arm, other than the deltoid and probably 
the teres minor, were not affected. 
Sensory examination revealed an area 
of anaesthesia the size of a fifty-cent 





Fic, 1-C piece on the proximal lateral aspect of 
Full abduction is essentially equal on the the arm corresponding to the innerva- 
two sides. tion of the axillary nerve. Electrical 
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tests showed no contrac- 
tion of the deltoid muscle 
with faradic stimulation. 
The response to galvanic 
stimulation was a slow, 
wavelike contraction, the 
cathode closing contrac- 
ture being greater than the 
anode. A _ diagnosis of 
traumatic paralysis of the 
right axillary nerve was 
made, and conservative 
treatment was recom- 
mended. He continued 
at work without pain or Fig. 1-D 

disability other than fa- Abduction in external rotation with normal relation of 
tigue upon heavy lifting, the humerus and the scapula. The left shoulder in abduc- 
tion is almost as strong as the right. 








and difficulty in getting 
the hand in the hip pocket. 
When last seen, three 
months after the injury, 
the motor, sensory, and 
electrical examinations 
were unchanged. 


COMMENT 


Pollock has care- 
fully worked out the 
supplementary actions 
of muscles other than 
the deltoid in per- 
forming abduction, by 
means of mechanical Fig. 1-E 


models made from an- In abduction and internal rotation, the scapula tends to 
wing upward slightly, but the patient can assume this po- 
sition with ease, and with fairly good strength. 





atomical material. 

The supraspina- 
tus and infraspinatus, 
pectoralis major, coracobrachialis, long head of the biceps, serratus mag- 
nus, and trapezius are all involved. The two patients reported here had 
active abduction with normal scapulohumeral rhythm, without jog or 
hitch. True shoulder abduction, without scapular motion, was present 
actively, although somewhat weaker than normal. (See Figure 1-C. 

The exact rdle of each muscle in effecting abduction in these two 
patients cannot of course be exactly worked out. When the arm was 
abducted to 90 degrees in external rotation in Case 1 (Fig. 1-D), there was 
almost normal resistance to forceful adduction by the examiner. In this 
position the long head of the biceps and the pectoralis major muscles are 
in the best mechanical position as accessory abductors of the shoulder. 
This also applied to the coracobrachialis muscle, which probably plays 
some part in this motion. 
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However in abduction and internal rotation of the arm, the tendons 
of these muscles are anterior in position, instead of being superior as they 


were when the arm was externally rotated, and so their abducting power 


is minimal or absent. Abduction could be carried out in internal rota- 
tion, although more weakly than before (Fig. 1-E). It appeared evident 
that in this position of internal rotation with full shoulder abduction 
without scapular rotation, the inner cuff of muscles over the humeral 
head, and especially the supraspinatus and infraspinatus, were respon- 
sible for the active abduction present. 

Much has been written concerning the diagnosis and treatment of 
injuries of the supraspinatus tendon, a moderately common injury, 
whereas isolated deltoid paralysis is rare. However, the observation of 
these two cases has emphasized to the authors how important in shoulder 
function are the supraspinatus and other muscles of the inner muscular 
cuff attached to the tuberosities of the humerus. 

In spite of the work of Pollock and Davis, and others '° who have 
pointed out the value of the so-called supplementary muscles in shoulder 
abduction, only one out of fifteen muscle-examination charts in use in 
the physical therapy departments of fifteen hospitals with approved 
schools of physical therapy, lists any muscle other than the deltoid in 
testing abduction of the arm. Palpation of the deltoid fibers during 
active abduction of the arm will, of course, reveal the presence or absence 
of paralysis. The authors have found that the only movement not ac- 
complished by supplementary action of other muscles, is extension 
(backward elevation) which was performed by using the fingers to creep 
up the back. These points are of value in diagnosing a paralyzed deltoid. 

In anterior poliomyelitis, estimation of the strength of the supple- 
mentary abductor muscles is of importance when considering operative 
treatment.‘ The patients with relatively good power in the supple- 
mentary abductor muscles, especially those attached to the tuberosities, 
including the supraspinatus and infraspinatus, tend to have better results 
from muscle-transplant operations, such as those devised by Ober and 
by Mayer. 

In traumatic paralysis of the axillary nerve, the prognosis depends 
on the severity of the injury to the nerve. With actual loss of continuity, 
an end-to-end suture is difficult or impossible, because of the short course 
of the nerve. This is borne out by reports in the literature. Spon- 
taneous regeneration may occur in an occasional case, but would not be 
anticipated before four to six months. It seems likely that with an 
isolated paralysis of the deltoid, without interference with joint mobility, 
abduction should be obtained either spontaneously, or with the help of 
muscle reeducation to develop supplementary function, providing the 
patient is fairly young, and has adequate musculature. Normal activ- 
ity, with the exception of heavy labor, can be maintained in the presence 
of complete deltoid atrophy, when this supplementary muscle function 
is developed. 
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If for any reason supplementary muscle function is inadequate, 
operative treatment should be considered. As noted in the literature, a 
few cases have been treated by muscle transplantation, according to Ober’s 
method, in which the short head of the biceps and the long head of the 
triceps muscle are transplanted into the acromion, thus converting these 
muscles into abductors of the arm. The results reported were good.* ° 


CONCLUSIONS 
In the absence of deltoid function, and with normal strength of 
other shoulder-girdle muscles, full active abduction can be effected, as 
has been illustrated by two patients with traumatic deltoid paralysis 
and active abduction. 
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PARAVERTEBRAL ABSCESSES ASSOCIATED WITH 
STRUMPELL-MARIE DISEASE 


BY ALBERT OPPENHEIMER, M.D., LACONIA, NEW HAMPSHIRE 


From the Department of Roentgenology, School of Medicine, American University of Beirut, 
Lebanon (Syria) 


There are no references in the literature to Striimpell-Marie disease 
coexisting with paravertebral abscesses, and it is difficult to understand 
why, in the author’s cases, these two distinct lesions are associated. The 
observations are presented after considerable hesitation. Since the data 
are not quite complete, a conclusive inference cannot be drawn at this stage, 
and the explanation offered here is conjectural. However, it was believed 
that the findings should be described for future reference. This paper, 
then, is mainly a clinical record. 

The four cases, briefly outlined in Table I, have some points in 
common: 

1. The disease was chronic. It began with pain and stiffness in a 
defined part of the back or neck. In the course of several years, pain 
tended to subside, and stiffness increased; but the symptoms remained 
confined to the region originally affected. 

2. Abscesses in the soft tissues of the back or neck were present at 
the level, but not below, the involved vertebrae. 

3. Roentgenograms disclosed an ankylosing arthritis of the apo- 
physeal joints at the level of the soft-tissue abscess, with ossification of the 
vertebral ligaments, but without destruction of bone which might account 
for the abscesses. 

The onset was acute in two patients (Cases 3 and 4), in whom the 
abscesses appeared simultaneously with the first clinical symptoms. In 
the two other instances, pain in the back preceded the abscess formation 
by several months. In two cases the discharge consisted of thick yellow 
pus, cultures of which showed a mixed bacterial growth; tubercle bacilli, 
fungi, and organisms of the typhoid group were not found. In one pa- 
tient (Case 2), in whom the abscess healed after lancing, the discharge was 
described as a yellow fluid; in another (Case 4), as pus alternating with 
urine, although there was no sign of kidney involvement. 

The onset of back pain was preceded by exposure to cold in Case 4. 
Pain and abscesses of the neck developed after an acute otitis media in 
Case 3. The other two patients did not recall having had an acute illness 
before the symptoms in the back set in. All the patients were virtually 
incapacitated with persistent backache and stiffness at the time of the 
roentgenographic examinations. The usual laboratory tests, including 
serological and blood studies, failed to shed light on the etiology and 
pathology of the lesions. There was an intermittent low-grade fever in 
Cases 3 and 4. 
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Fic. 1 Fig. 2 


Fig. 1: Case 1. Roentgenogram of the lumbar spine. The ligaments are ossified, 
and the lower apophyseal joints are ankylosed. This was verified by oblique views. 

Fig. 2: Case 3. Roentgenogram of the cervical spine. The ligaments are ossified, 
and the apophyseal joints are in part ankylosed (arrow), and in part greatly nar- 
rowed. Note that the ossified ligament ascends along the anterior vertebral borders 
to the tip of the odontoid process. As in Figure 1, there is no evidence of bone 
destruction, and the disc spaces are normal. 

In the presence of abscesses suspected of being of vertebral origin, 
roentgenographic evidence of destruction of vertebral bone is nearly al- 
ways obtained, when the purulent discharge has persisted for longer than 
three weeks. As in other bones, pyogenic osteomyelitis of the spine is 
not demonstrable on roentgenograms during the first eight or ten days, 
and the patient may succumb to meningitis during this initial stage before 
the roentgenographic signs of bone necrosis have had time to develop. 
But when abscesses have persisted for several years, as in these patients, 
bone defects, often surrounded by an area of increased calcification, can 
always be demonstrated, provided an adequate roentgenographic tech- 
niqueisused. Inthe four cases, searching roentgenographic examinations 
failed to reveal signs of bone destruction and repair. Since the abscesses 
emerged in those parts of the back which were at the level of, and in con- 
tact with, the involved vertebrae, it would be expected that the neural 
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arches were the seat of the lesion, as abscesses originating from the verte- 
bral bodies usually descend ventrally along the psoas muscles or remain 
localized at the ventral and lateral margins of the bodies, but do not, as a 
rule, reach the soft tissues of the back. However, the neural arches in 
these patients did not show evidence of bone destruction, such as is known 
to occur in the presence of chronic pyogenic osteomyelitis '7: '* 2! and 
tuberculosis * * of the neural arch and its processes. Instead of bone 
necrosis, there was partial or complete ankylosis of the apophyseal joints 
at the level of the abscess. This is the lesion which is invariably asso- 
ciated with the clinical syndrome of Striimpell-Marie disease '*: ": '*, local- 
ized forms of which have been repeatedly reported? ”. Ossification of 
vertebral ligaments, which was present in these cases, is a common feature 
of this disease ': ?: §: ®- 18, but is not observed in early stages *. The roent- 
genographic appearances of Striimpell-Marie disease are so characteristic 
and well known that it is hardly possible to misinterpret the findings. It 
is true that ossification of the vertebral ligaments may be caused by a 
great many different lesions of the vertebrae '; but the combination of 
this ossification with an ankylosing (rheumatoid) spondylarthritis is 
pathognomonic of Striimpell-Marie disease. Apart from the abscesses, 
the clinical manifestations in these cases were also consistent with this 
roentgenographie diagnosis. 

The author is, therefore, forced to the conclusion that in this group of 
patients paravertebral abscesses were associated with a localized form of 
Striimpell-Marie disease or ankylosing (rheumatoid) spondylarthritis. 

The factual data above presented do not speak for themselves, and an 
attempt at interpreting them should be made. This leads into the field of 
speculation, but the mere recording of puzzling clinical findings is hardly 
justifiable, unless it affords a basis for further diagnostic and therapeutic 
investigations. The author can think of only two pathological processes 
which could account for the lesions observed in his patients. 

1. It is possible that the lesions were caused by a hitherto unknown 
type of necrosing bone infection. If one assumes that the abscesses are of 
vertebral origin, they must clearly be the result of bone necrosis. One 
may say that necrosis was present in these cases, although it could not be 
demonstrated roentgenographically, because the necrosed or necrosing 
parts were small or so located that their detection was technically not 
possible. This possibility cannot be denied; but it should be recalled that 
a necrosing lesion of bone hardly ever escapes roentgenographic examina- 
tion when the lesion has persisted for a number of years. Furthermore, 
in the presence of such a chronic pyogenic lesion, the intervertebral discs 
usually become involved. Once affected, the dises deteriorate more 
rapidly than the vertebral bone *, and the corresponding intervertebral 
spaces grow narrow accordingly. When the disc escapes infection, it 
protrudes into the softened vertebral bone, thereby again causing the in- 
terspace to become narrow*. The presence of normal intervertebral 
spaces in these cases is evidence against a chronic pyogenic or necrosing 
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lesion of the vertebral bodies. A similar necrosis of the neural arch can 
always be shown roentgenographically when it has caused a chronic 
abscess, as the necrosis is more clearly visible in the small arch than in the 
large body. It is known that osteomyelitis, tuberculosis, and other infec- 
tions of the neural arch may spread into the articular processes ©: '* and 
thereby involve the apophyseal joints secondarilv: but this is confined to 
the joint thus affected, and is distinct from t.ie apophyseal arthritis 
present in these four cases, in which a number of apophyseal joints were in- 
volved simultaneously on both sides. For all these reasons, it does not 
seem very probable that the findings in this group of patients were pro- 
duced by a chronic necrosing lesion of vertebral bone. The vertebral 
origin of the abscesses then becomes doubtful. 

2. Since it cannot be definitely demonstrated that the abscesses 
were the result of a vertebral lesion, one has to consider the possibility of 
their being the cause rather than the result of the apophyseal arthritis. In 
three of the cases, it cannot be shown that the abscess, or the inflammation 
of soft tissues which preceded it, was present before the vertebrae became 
affected. But in one instance (Case 3), this possibility cannot be ex- 
cluded. These abscesses had all the clinical signs of ordinary carbuncles 
of the neck (Table I). They had appeared before pain and stiffness of the 
neck developed. Their distribution and appearance were not consistent 
with abscesses of vertebral origin. They were clearly the result of an in- 
fection of the cutis. This association of a chronic inflammation of cervical 
soft tissues with a vertebral lesion is not as rare as was previously 
thought. 

In the presence of suppuration of the tonsils, pharynx, paranasal 
sinuses, and cervical lymph nodes, cervical vertebrae may become rare- 
fied, especially the odontoid process. As a result of this rarefaction, the 
transverse ligament may become detached. Subluxation of the atlas, 
with sudden death, may thus be caused *: * '° 2°. The authors who de- 
scribed this condition believe with Leriche and Policard “ that hyperaemia 
is the main factor involved in causing rarefaction, and they hold that the 
persistent hyperaemia which is associated with the chronic inflammation 
of the tissues around the vertebrae is responsible for the rarefaction of the 
odontoid process in these cases. 

Persistent hyperaemia in the neighborhood of bone may also cause 
morbid changes in the adjacent synovial joints. During a period of post- 
traumatic hyperaemia, synovial membrane and articular cartilage may 
become invaded by granulation tissue, although the joint in which these 
changes take place was not itself injured by the trauma". Invasion of 
articular cartilage by granulation tissue is the lesion characteristic of 
ankylosing (rheumatoid) arthritis by definition, and ankylosing arthritis 
of the apophyseal joint (rheumatoid spondylarthritis) is pathognomonic 
of Striimpell-Marie disease. While ossification of ligaments, which has 
been considered the principal feature of this disease, is not always present, 
ankylosis of apophyseal joints has been recorded in every single case 
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examined at autopsy, including the classical descriptions of Marie and 
Hilton Fagge *. Both the anatomical findings and the clinical manifesta- 
tions of Striimpell-Marie disease are entirely independent of the etiological 
causes; regardless of whether it be induced by infection, metabolic disor- 
ders, or obscure climatic influences, the lesion itself is always the same ™ ", 

In the light of these investigations, the possibility cannot be entirely 
discarded that the apophyseal arthritis observed in these patients was the 
result of the persistent hyperaemia which accompanied the chronic puru- 
lent infection of paravertebral soft tissues. As in other cases of rheuma- 
toid spondylarthritis, the ossification of vertebral ligaments which was 
present in these patients is a secondary phenomenon ": '. 

The evidence to support this view is incomplete, but the above con- 
siderations would seem to account more fully for the morbid phenomena 
observed than the assumption of an obscure infection of vertebral bone. 

Until further anatomical and etiological studies help to elucidate the 
pathogenesis, the author can only record that Striimpell-Marie disease 
was found to be associated with paravertebral abscesses in a group of 
‘vases, and that a number of reasons suggest that in these instances para- 
vertebral abscesses may have been the etiological cause, rather than the 
anatomical result, of the vertebral disease. 
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COMPOUND FRACTURES * 
BY A. G. DAVIS, M.D., AND C. W. FORTUNE, M.D., ERIE, PENNSYLVANIA 


The reason for the presentation of this consecutive series of compound 
injuries lies in the improved results arising from what was, in 1936, a de- 
parture from the accepted treatment of such injuries, and which on the 
basis of accumulating clinical evidence has today become our routine 
practice. The present method of treatment of fresh compound wounds 
is based on the fundamental differences in environment between the ex- 
ternal skin surface and that of deep tissues. Not, however, until about 
1936 had means been available to consider these differences in treatment. 
Four self-evident physical constants are highly important in differenti- 
ating between therapy of surface and deep wounds. 


DERMAL TISSUES 
1. Are exposed to the chemistry and 
attenuated density of the atmosphere. 
2. Exist in a dehydrating medium, 


DEEP TISSUES 


1. Are exposed to the chemistry of 
plasma and the density of salt solution. 


2. Exist in a fluid medium, and are 





with the relative humidity averaging be- 
tween 20 and 50 per cent. 

3. Are adapted to store ultraviolet 
radiation and to act as a filter to protect 
the deep tissues from such radiation. 4. Are not adapted to contact ex- 

4. The superficial layers are adapted ternal objects. Cells and tissue are under 
to contact external objects. subfascial pressure. 


not subjected to dehydration. 


3. The cells are not exposed to pro- 
tein-coagulating ultraviolet rays. 


Accepting the above essential differences in tissue demands, and apply- 
ing the proved therapeutic adjuncts deemed consistent with such de- 
mands, led to the following routine approach. 


METHOD 


Hemoconcentration, as well as the blood count and the blood pres- 
sure, is an important criterion in determining the method of treatment of a 
given patient as he arrives at the hospital today. The viability of the 
part is determined in the usual manner; and the question of skin loss, 
degree of shattering of the bone, and the involvement of joints are con- 
sidered simply incidental. If the vitality of the section below the level of 
the injury is in question, or, if the lapse of time since the accident is more 
than six hours, the open method of treatment or amputation i «ot only 
considered, but is preferred in extreme cases. 

In cases considered suitable for primary suture—and it is surprising 
how many can be included in this category—the sequence of steps is as 
follows: 

1. The part is shaved, scrubbed with soap and water, and washed 


* Read at the Annual Meeting of The American Orthopaedic Association, Baltimore, 
Maryland, June 5, 1942. 
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with saline solution, and the skin area is alternately laved and scrubbed 
while the wound is kept covered. 

2. The wound is débrided, and all non-vital tissues are removed. 
including the skin margin of the wound and as much questionable skin as 
need be. 

3. Plate and screws of vitallium or other non-electrolytic metal or 
other internal fixation is used if needed. 

4. The wound is dusted with a thin layer of sixty-mesh sulfanila- 
mide. 

5. The wound is closed with clips, woven silk, or chromic sutures; 
no tension sutures are permitted. If the skin defect is so large that clo- 
sure without tension sutures is impossible, a flap is swung from a con- 
venient side, or both flaps are undermined, or a split or full-thickness 
graft, depending upon the area, is taken from the inside of the thigh and 
then fixed. 

6. A very careful dressing after the manner necessary for skin graft- 
ing is done whether or not a graft has been used. In the case of a com- 
pound fractured tibia, for example, when the wound is closed completely, 
skin-fitting plaster slabs are made to fit each side of the tibia. These 
plaster slabs are then enveloped in a woven elastic bandage from the toes 
to just above the wound. Depending upon the part to be fitted—that is, 
whether it is near the ankle or the mid-tibia—fluffs, sea sponges, or skin- 
fitting plaster may be used. In any event, a woven elastic bandage 
covers all, and forms a pressure cone which assures the external pressure 
necessary for the elimination of postoperative oedema. The dressing is 
not changed or disturbed for from ten days to two weeks. 

The authors are inclined to attribute more of the successful results in 
this series to the prevention of postoperative oedema than to any other 
one single factor. Clearly, many other surgeons have used several or 
most of the steps just enumerated. However, the authors attribute the 
outstanding improvement in their own series to the use of ai! available 
methods to restore tissues, whether bone, deep, or superficial, to as near 
their normal environmental status as possible. This may involve bone- 
plating, skin-grafting, or a combination of both. The primary suture and 
complete coverage would not yield results worth mentioning, were it not 
for the meticulous pressure dressing applied. 

A break in the skin, even of the full thickness of the skin, is not of any 
consequence from the standpoint of pressure, since the skin is a highly 
distensible membrane, and will permit a large amount of oedema to occur. 
A break in the fascia is a break of a very different order. Whatever ten- 
sions exist in the pressure chamber of the deep fascia are released. The 
cells making up muscle and other soft tissues, and tolerating the specific 
gravities of plasma, are suddenly released from such pressure constants 
to those of air. This permits unlimited oedema to the point of the death 
of cells. The shutting off of irregular spaces and the leakage of plasma, 
if nothing is done to replace the normal external pressure, permit mechani- 
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Fic. 1-A 
Skin-fitting plaster slabs. 








Fic. 1-B 


Elastic pressure cone. 














Fic. 1-C 
The final plaster is placed over the preliminary pressure cone, and extends from 
the groin to the toes. 


‘al disruption of the pressure constants, under which the highly specialized 
structures, and the cells composing them, function. When the limitation 
of the fascial envelope is released, mass cell death occurs, particularly 
where tissues have been contused. On the other hand, where both 
structures and cells have been replaced in their normal relationship under 
as nearly normal pressure conditions as possible; where shattered bone 
has been reduced to hair-line or nearly hair-line apposition; where skin 
defects have been replaced by the most ideal coverage, the skin itself; and 
where the whole injured area is allowed to resolve itself; a minimal effort 
at repair on the part of the organism is required. 

Whenever possible a tourniquet is used to reduce shock during the 
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Fic. 2-A 
In an accident by a shaper machine, the wrist joint and all thumb joints were ex- 
posed ; the three thumb extensors, one wrist extensor, and the terminal branches of the 
radial nerve were severed ; and pieces of phalanges, and joint cartilage were chipped off. 








Fic. 2-B 

The skin edge was widely resected, the metal and dust incorporated in the fascia 
was cut away; the tendons, nerves, joint capsules, and ligaments were reunited; 
and the wound was closed with clips and silk. 


—— — 


Fig. 2-C 
Gauze fluff, sponge, and 
ace bandage were used in 
the dressing. 


operation, to permit 
better débridement 
and a more meticu- 
lous operative detail, 
and to extend the 
time of the patient’s 
endurance. 

Prophylactic gas 
and antitetanus sera 
were used universally. Approximately one-half of the cases recorded in 
Table I occurred prior to the general use of the sulfonamides; sulfadia- 
zine given internally is now used routinely as a prophylactic. 





Fig, 2-C 


THE JOURNAL OF BONE AND JOINT SURGERY 








COMPOUND FRACTURES 101 





Fic. 2-D 


Plaster was put over the pressure dressing to the elbow. 





Fic. 2-E 


Appearance at the first dressing two weeks later. 


Table I presents the pertinent facts from the fifty consecutive cases. 
They represent all of the compound fractures seen by the authors within 
the six-hour time limit and three seen from seven to twelve hours after the 
injury, from February 1936 to May 1942, with the exception of the 
moribund. The list divides itself automatically into the periods before and 
after the use of the sulfonamides, the dividing line being February 1941. 

DISCUSSION OF CASES 

Cases 2 and 3, M. R. (No. 93291) and G. C. (No. 93849), were among 
the first convincing demonstrations of uncomplicated recovery and speedy 
return to former occupation. (See Figures 4-A, 4-B, and 4-C.) 

The following is an analysis of the seven cases classified as sloughs: 
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Case 47. A. K. (No. 32424). In this ankle, the head of the astragalus was 
avulsed (A), the subastragalar joint had a compound fracture, and dirt and 
debris contaminated the mid-tarsal joint. The head and neck of the astragalus 
were resected because of severe damage to the cartilage. Otherwise a typical 
débridement, skin plastic, and closure were done. 





Fira. 3-B 


At the first dressing two weeks later, the wound was clean, but had not 
healed firmly. The course was uneventful until the sixteenth day when the 
patient had an emotional reaction, and spasmodic contractions of both legs; he 
suddenly collapsed and died. Showers of pulmonary emboli were found at 
autopsy. The sulfadiazine level throughout was between three and five milli- 
grams per 100 milligrams of blood. There was no evidence of infection 
throughout treatment or at the postmortem examination. 


Case 4. O. H. (No. 99687). This slough developed because a frac- 
tured phalanx changed position during convalescence; it resulted in am- 
putation of the finger. The patient returned to his occupation in three 
months. 

Case 22. J. D. (No. 19047). Separation of the skin edges and se- 


rous drainage required a subsequent skin-plastic operation covering about 
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Fic. 5-A 


Fig. 5-A: Case 35. September 22, 1941. P. J. (No. 29027) had a severe com- 
pound comminuted fracture of the ankle with the lower end of the tibia completely 
exposed and with severe damage to the soft tissue of the internal aspect of the foot. 
Healing occurred by first intention. 

Fig. 5-B: April 18, 1942. The patient has a traumatic arthritis with a 50 pet 
cent. loss of ankle motion. There is moderate pain at the present time. An ankle 
arthrodesis will be done. 


three inches. In this case about three inches of the dorsal interosseous 
branch of the radial nerve had been punched out by a press, and a subse- 
quent forearm-flexor transplant was necessary. The patient was working 
as an electric welder within four months after the accident. 

Case 23. Kk. K. (No. 20855). In this case, infection developed one 
week after the accident and led to localized osteitis and delaved union. 
The patient returned to her former occupation as secretary, with walking 
cast, in six months. 

Case 24. R.W. (No. 21766). Infection developed on the third day, 
and non-vital skin edges sloughed with subsequent osteitis. At the time 
of the operation the decision lay between amputation and the advisability 
of preserving the leg. The patient has a small sinus, but returned to work 
as a patrolman in fourteen months. 

Case 29. M. D. In this case there was a question as to whether 
to amputate or not. The skin sloughed, and later osteitis developed. 
The patient returned to his former occupation, but required fifteen 
months to attain structural union. 
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Case 38. M.C. (No. 30865). The skin edge sloughed, leaving about 
two inches of separation, and there was serous drainage which later be- 
came purulent, but there was no fever. The present status is unknown. 
(See Figures 6-A and 6-B.) 

Case 40. M. C. (No. 23049). The thumb joint was completely 
avulsed. Primary closure was attempted twelve hours after the injury, 
because of the use of sulfanilamide. Three days later there was spreading 
infection which was controlled by incision, wet dressings, and the use of 
sulfadiazine internally. The patient returned to work as a hair dresser 
three months later. 

Ten vitallium platings were used, following the technique of Murray. 





Fic. 6-A Fic. 6-B 
December 9, 1941 December 12, 1941 
Case 38. M. C. (No. 30865) had severe comminuted fractures of the tibia and 
fibula with an avulsion of the skin over the lower half of the leg. There was a ques- 
tion of immediate amputation, but the circulation appeared to be satisfactory in the 
foot. A breakdown of a small area of skin occurred. The patient was discharged 
to the Veterans Hospital eight weeks following the fracture. Some union was 
present at that time, and the position was satisfactory. The end result is unknown. 
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Fic. 9-A 


Case 30. April 9, 1941. G. M. (No. 25050) had a crush injury of three 
ulnar fingers, hand, and wrist, with an avulsion of the ulnar half of the carpals, 
and massive destruction of the skin. There was not enough skin to cover the 
middle finger. He returned to work in two months as a skilled machine-tool 
operator, 


There was no reaction to the metal, and the removal of only one plate was 
necessary. Six tibiae were fixed without plating. 

In two weeks’ time, in the average case, there is usually a bone-dry 
skin wound, seldom with sloughing of the wound edge, and the extremity 
has a normal appearance without swelling or oedema. The case runs an 
afebrile course. In addition, the method has the advantage of elimi- 
nating all dressings and so leaving the wound unmolested. 

The patient’s return to his former occupation is cited as the best 
evidence of the worth of the method. Forty-six patients returned to 
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Fic. 9-B Fig. 9-C 
Recent photographs. 


their former occupations, and three had satisfactory postoperative results, 
but the functional result is not known. One patient died. 

In no patient has the estimated permanent industrial disability been 
more than 50 per cent.; in four it was between 25 and 50 per cent.; in ten, 
between 10 and 25 per cent.; and in thirty-two, less than 10 per cent. 
In three patients, the results are unknown. 

Five of the seven patients whose wounds broke down are now work- 
ing. None of the breakdowns was serious. All wounds seem to have 
done as well, if not considerably better, under the closed method than if 
they had received any type of open treatment. Five of the sloughs were 
of a very minor nature, but the cases could not be classified as closure by 
first intention. 

Healing by primary intention occurred in forty-three cases, and 
sloughs in seven. Of these seven, localized osteitis occurred in two and 
delaved union in two. In two, amputation of fingers was necessary be- 
cause of stiffness, and one patient died. There were no cases of non- 
union, gas gangrene, or amputation due to infection. 

Table II shows the variety of injuries encountered. 

The average time required for bony union of fractures in twenty-one 
hands was a little over five weeks; in the fourteen tibiae in which the time 
was recorded, seven months; and in seven miscellaneous bones, two and 
one-half months. Of the fourteen tibiae, about half required four to 
five months, though one required only three months, and in two, bony 
union did not occur for fourteen months. and in one for fifteen. Bony 
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TABLE II 


ANATOMICAL DISTRIBUTION OF FRACTURES 


No. of 
Location Cases 
Both bones of the leg ane pas ; sags aa ; : 16 
Fracture with the joint exposed ay awe ree ae deta eae baie 14 
Ankle joint. . re : ; PR MARE ae!) tS oe ee ee vr 5 
Knee joint pa ee oe ee es eres l 
Multiple joints ; Eee nee eT a 3 
Upper arm , Mcabed ART lets ted SA eee elles 7 
Forearm ore ee iets eile tat eee. ! 
(Co a via ies palate te wie btaiane-as ae en ee rie 50 


union is cited here as structural union sufficiently strong for unrestricted 
weight-bearing. 

It is realized that injuries of the hand are generally not comparable to 
other injuries of extremities, except in regard to the general surgical prin- 
ciples involved. A number of the hand injuries were much more involved 
than the leg injuries. In any comparative evaluation of injuries of the 
hand with injuries of other parts, the degree of eventual return of function, 
the involvement of the hand bursae, the immediate suture of tendons and 
nerves, the avoidance of adhesions in sheaths, the readiness to develop 
lymphangitis, and the massive mangling encountered in shop accidents, all 
tend to bring the hand up to a level of equal importance with other parts. 
It is accepted that the hand injured in a shop accident has much less 
chance of being infected than when injured in a street or automobile acci- 
dent. Twenty-two of the injuries occurred in shop accidents, fourteen in 
automobile and street accidents, eleven from falls, and three from other 
miscellaneous accidents. 

The average lapse of time before operation was three hours and six 
minutes. Of the cases in which the sulfonamides were used, one case was 
seen twelve hours after the accident, and the wound subsequently became 
infected; two cases were seen seven and nine hours after the accident, and 
both healed by first intention. 

Tourniquets were used in thirty-five cases,—a blood-pressure cuff for 
the arms, and a standard tourniquet for the legs. 

No exact measurements were made. If soft parts were exposed 
in an area of four by five inches, the exposed area is cited as twenty 
square inches. The average area exposed was ten and one-half square 
inches. 

It is fully realized that the patients discussed here were admitted 
under ideal conditions, that they were operated upon within the time limit 
generally accepted as necessary for primary closure of wounds, and that 
this procedure is not generally applicable to military surgery because of 
the elapsed time between the accident and the operation, and because 
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proper surgical personnel and armamentarium frequently are not avail- 
able at all. In facet, the practice as outlined for primary suture is gen- 
erally known to be positively dangerous amid the many exigencies created 
by military situations. 

In recent literature certain parallels seem significant as pointing to 
the same broad surgical principles. Allen and Koch show a remarkable 
decline in deaths from massive burns after using the same clean-up, dé- 
bridement, and pressure dressing. Moon reviews the evidence of tissue 
autolysis and plasma shift in relation to shock. Cloward cites the effect 
of débridement, primary suture, and pressure dressing in the brain surgery 
at Pearl Harbor. Dunean and Blalock show experimentally the mecha- 
nism of crush injury in shock, and offer confirmatory laboratory evidence 
of the fact that external-pressure therapy reduces mortality significantly. 
It may, therefore, be said from the accumulating evidence in related de- 
partments, that research and practice originating in the present war, as 
well as the testimony from civil experience and research, tend toward a 
fuller appreciation of the purely physical factors involved in deep-tissue 
therapy. 


SUMMARY AND IMPRESSIONS 


A revision of the method of treatment of compound injuries, based 
on advances in other fields and an approach from the point of view of the 
environment of the deep-tissue cell resulted in the following significant 
improvements. 

1. Fewer amputations, immediate and eventual, were necessary. 

2. There was an impressive reduction in sepsis. 


9) 


Non-unions were eliminated in this series. 


wv 


!. The number of delayed unions was reduced. 

5. The patients returned to their former occupations more often and 
more promptly. 

6. The prognosis was more certain. 

7. The seope of the types of compound injuries suitable for im- 
mediate primary closure was increased. 

8. Adverse postoperative complications and mortality decreased. 

9. There was a more perfect restoration of the function of muscle, 
tendon, skin, and bone. 

The use of the sulfonamides has added very significantly to the safety 
of the patient and the suitability of all cases for primary closure, but it has 
not significantly altered the principles laid down, or the sequence of 
method outlined prior to the general use of sulfonamides. The sulfona- 
mides have also added immeasurably to the effectiveness of the open 
method. 

There appears to be sufficient evidence from both the past and the 
immediate present, in the field of compound fractures and related fields, 
to allocate to external pressure much more importance, whether the acci- 
dent be military or civil. 
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THE TIBIAL COLLATERAL LIGAMENT: ITS FUNCTION, ITS 
BURSAE, AND ITS RELATION TO THE MEDIAL MENISCUS 


BY OTTO C. BRANTIGAN, M.D., AND ALLEN F. VOSHELL, M.D., 


BALTIMORE, MARYLAND 


From the Depar:ments of Anatomy and Orthopaedic Surgery, University of 
Maryland, School of Medicine, Baltimore 


It is generally believed that the tibial collateral ligament is firmly 
attached to the medial meniscus of the knee joint*: *: *, which led to the 


development of the theory explaining the 
more frequent injury of this meniscus *. 

No reference nor description of a bursa or 
bursae deep to the tibial collateral ligament 
has been found in the literature, though in a 
previous publication by the authors, a bursa 
in this mentioned. A 
tinuation of the study of the knee joint, both 
in the fresh and the preserved condition, 


location was con- 


together with microscopic preparations, has 
led to additional information. 

The tibial collateral ligament is attached 
superiorly to the medial epicondyle of the 
femur (Figs. 1 and 3); inferiorly, at 
points on the tibia; posteriorly, to the tibia 
immediately inferior to the articular cartilage 
and just lateral to and slightly above the 
insertion of the semimembranous tendon; and 
anteriorly, to the medial surface of the tibia 
on an average of 4.6 centimeters inferior to 
the tibial articular surface, immediately pos- 
terior to the insertion of the pes anserinus. 
The fibers of the tibial 
ligament extending from the medial epicon- 
dvle of the femur to their medial attachment 


two 


anterior collateral 


on the tibia are parallel, whereas the posterior 
fibers extending from the medial epicondyle 
of the femur to their posterior attachment 
on the tibia follow an oblique course’. The 
tibial collateral ligament may be divided for 
descriptive purposes into the parallel and the 
oblique portions. The tibial collateral liga- 
ment is attached to the tibia at no other place. 
It is separated from the tibia by areolar tissue, 
by variable bursae (Fig. 4), and the inferior 
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A stripped joint showing a 


diagrammatic view of the 
tibial collateral ligament. 

1: Parallel portion of the 
tibial collateral ligament. 

2: Oblique portion of the 
tibial collateral ligament. 

3: Attachment of the ob- 
lique portion of the ligament 
posterior on the tibia, just in- 
ferior to the tibial articular 
surface and lateral to the 
insertion of the semimem- 
branosus tendon to the tibia 

Insertion of semimem- 
branosus tendon to the tibia 


12] 
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of lkgament 


LT flexion 


Fic. 2 


A stripped joint showing the tibial collateral ligament (Fig. 2 in earlier 
article ?). 

a: In extension, tension on the tibial collateral ligament is distributed 
throughout its width. 

b: In flexion, the area of tension is shifted to the anterior parallel portion of 
its fibers, while the posterior oblique portion is relaxed. Some portion of the 
ligament is taut in every position. The sliding of the ligament backward in 
flexion and forward in extension is indicated. 


genicular artery. Along with the anterior parallel fibers, a fibrous mem- 
brane, almost inseparable and nearly indistinguishable from the tibial col- 
lateral ligament, is attached to the tibia (Figs. 3 and 4). This fibrous 
membrane leaves the tibia and flares out in a fanlike sheet which extends 
anteriorly to the region of the patella and posteriorly to cover the greater 
portion of the tibial collateral ligament. It loses itself somewhat above a 
line extending from the patella to the medial epicondyle of the femur. 
When this fibrous membrane is viewed at any place except its attachment 
to the tibia, it is intimately associated with, but not connected to, 
the tibial collateral ligament; yet, at its attachment to the tibia it ap- 
pears to be a portion of the ligament. In unpreserved joints the proxi- 
mal portion of the tibial collateral ligament glides beneath this fanlike 
membrane. 

Grossly, the anterior aspect of the parallel portion of the tibial 
collateral ligament is plainly demonstrated and easily distinguished from 
the other structures about the joint. The posterior aspect of the tibial 
portion of the parallel fibers of the ligament blends with the fascia cover- 
ing the popliteus muscle. The oblique portion of the ligament blends in- 
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Fic. 3 Fig. 4 


Fig. 3: A medial view of a knee joint, showing the fibrous fanlike membrane 
which is indistinguishable from the tibial collateral ligament at its anterior attach- 
ment to the tibia. 

1: Parallel portion of the tibial collateral ligament. 

?; Oblique portion of the tibial collateral ligament. 

3: Attachment of the oblique portion of the ligament, posterior on the tibia, just 
inferior to the tibial articular surface and lateral to the insertion of the semimem- 
branosus tendon to the tibia. 

{: Insertion of the semimembranosus tendon to the tibia. 

5: The area on the tibia where the fibrous fanlike membrane is indistinguishable 
from the attachment of the tibial collateral ligament to the tibia. 

6: Indicates the extent of the fibrous fanlike membrane, and shows it reflected 
from the superficial surface of the tibial collateral ligament. 


Fig. 4: Medial view, as in Figure 3, showing a section of the ligament removed 
over the bursae (a and b). 


timately with the capsule of the knee joint posteriorly (Fig. 7-C). Its pos- 
terior extent cannot be distinguished from the capsule of the knee joint 
either grossly or on microscopic serial section (Fig. 7-D). Accordingly, 
the anterior portion of the parallel fibers of the ligament can be spoken of 
with certainty, whereas the posterior extent of the oblique portion of the 
ligament is very indefinite. 

The true capsule of the knee joint is a structure which has defied 
gross dissection with any degree of certainty. There is intermingling of 
fibrous-tissue strands and sheets from the various structures about the 
joint,—the ‘‘surgical capsule”. It seems that the true capsule, as dis- 
tinguished from a loosely termed surgical capsule, is a thin fibrous mem- 
brane in contact with the outer surface of the synovial membrane; it is 
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attached just distal 
to the articular car- 
tilage about the pe- 
riphery of the tibia 
and to the peripheral 
border of the adjacent 
meniscus, with its 
deepest fibers directly 
continuous with the 
fibrous tissue of the 


medial 
meniscus 
7 ~ 
Ff ~“ 









meniscus (Figs. 7-A, 
7-B, 7-C, and 7-D). 
Its attachment to the 


~ 
tibial col lat eral femur is, for the most 
. part, Just superior to 
ligament t. fate the femoral articular 
a cartilage and probably 
A drawing of a knee joint shown at the Annual Meeting ™ _ permis — 
of The American Academy of Orthopaedic Surgeons in riorly, having been 
Boston in 1940. The bursa is located between the parallel replaced by the patel- 
portion of the tibial collateral ligament and the medial 
meniscus. lar tendon, patella, 
and quadriceps ten- 
don'. The tibial collateral ligament is superficial to it (Figs. 7-A and 7-B). 
The parallel portion of the tibial collateral ligament, therefore, is separated 
from the meniscus by the true capsule of the joint, and often there is 
interposed a bursa (Figs. 5, 6, and 7-A). The oblique portion of the 
tibial collateral ligament posteriorly is indistinguishable from the true 
capsule, and, accordingly, might be considered attached to the medial 
meniscus (Figs. 7-D). 

Bursae of variable number and size are located deep to the tibial 
collateral ligament, and are not associated with, or do not communicate 
with, previously described bursae (Figs. 4, 5, and 6). As many as three 
separate bursae have been found deep to the tibial collateral ligament in 
a single joint (Table I). Though their locations may vary throughout 
the whole length of the tibial collateral ligament, there appear to be five 
principal locations for these bursae: 

1. Between the ligament and the capsule, superior to the medial 
meniscus but not related to it, and often extending up to the medial 
epicondyle of the femur; 

2. Between the tibial collateral ligament and the medial meniscus, 
often separating the meniscus from the parallel portion of the tibial 
collateral ligament, with its main extent being principally superior to the 
meniscus; 

3. Directly over the meniscus, extending an equidistance above 
or below (Fig. 6); 

4. Its extent principally inferior to the meniscus; 
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5. Between the tibial collateral ligament and the tibia, and in no 
way related to the meniscus. 

The presence of these bursae has been seen and demonstrated in a 
far greater number of knee joints than are recorded in Table I, but 
unfortunately no tabulation was kept of the joints studied earlier. 
In only four out of fifty-seven joints tabulated (Table I) could no bursa 
or bursae be found. 

In complete extension of the knee joint, the full width of both the 
parallel and oblique fibers of the tibial collateral ligament are taut, and 
exert a restraining ef- 
fect on hyperexten- 
sion (Fig. 2a). In 
flexion of the knee 
joint, the parallel 
fibers remain taut but 
not tight, whereas the 
oblique fibers are defi- 
nitely relaxed (Fig. 
2b). The tibial col- 
lateral ligament thus 
exerts no restraining 
influence on hyper- 
flexion. However, 
some portion of the 





ligament always re- 
mains taut through- 
out extension or 


Fic. 6 


flexi ia alll : A photograph of a section of the tibial collateral ligament 
exion, thus alding 1M and adjacent medial meniscus showing a very large bursa 
the prevention of ab- separating the two structures (actual size). 


duction of the tibia 1: Medial meniscus. 
; 2: Tibial collateral ligament. 
on the femur in all 3: Match stick in the bursa. 


positions. As the 

knee joint is flexed, the parallel fibers of the ligament move posteriorly, 
and, as the knee joint is extended, the parallel fibers of the ligament 
move anteriorly (Figs. 2a and 26). The medial meniscus moves in the 
same manner, but it can be easily demonstrated that the motion of the 
medial meniscus is somewhat greater than that of the tibial collateral 
ligament. When the knee joint is fully extended, the oblique portion of 
the tibial collateral ligament exerts some influence in restraining posterior 
gliding of the tibia on the femur, but not anterior gliding. This function 
is lost when the joint is in the flexed position, because the oblique portion 
of the ligament is relaxed. The parallel portion of the ligament, because 
of its attachments at such distances from the articular surfaces of both 
the tibia and the femur, exerts no restraining effect on anterior and 
posterior gliding. The tibial collateral ligament, with the posterior cruci- 
ate ligament, aids in restraining external rotation of the tibia on the femur. ” 
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joints studied for bursae, measurements were not 
bursa between the tibial collateral ligament and the cap- 
niscus had not yet been recognized. 
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Fic. 8 


Photomicrograph (X 13) of the coronal section of a knee joint of a foetus, aged 
twelve and one-half weeks. It shows well-developed menisci and the extent of the 
articular cavity. 

1: Indicates the medial side of the joint. Note the relationship of the medial 
meniscus and the surrounding structures of the knee joint. Haematoxylin and 
eosin stains were used. 

(This photomicrograph is from the unpublished work of McDermott’s *, and is 
used with his permission.) 


The independent motion between the medial meniscus and the paral- 
lel fibers of the tibial collateral ligament and the frequently encountered 
bursa interposed between these two structures is evidence of no firm 
fibrous-tissue attachment between them. The embryological work of 
McDermott ® on the knee joint tends to substantiate this view (Fig. 8). 
The parallel portion of the tibial collateral ligament can be easily stripped 
from the medial meniscus in the normal fresh knee joint. 

The anteroposterior gliding of the tibial collateral ligament over the 
tibia and the meniscus probably accounts for the presence of the bursa 
or perhaps the presence of the bursa is evidence that the ligament glides 
as described. 

Since calcified deposits are common in bursae elsewhere, might not 
calcification of the bursa between the tibial collateral ligament and the 
capsule superior to the medial meniscus account for certain cases of 
Pellegrini-Stieda’s disease? This bursa often extends up to the point 
where the tibial collateral ligament is attached to the epicondyle of the 
femur. The cause of this calcification has been ascribed to a chip fracture 
of the internal epicondyle of the femur, periosteal tear®, and metaplasia 
of tibial collateral ligament !°. 
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Definite clinical manifestations of a diseased bursa between the 
tibial collateral ligament and the upper portion of the tibia and meniscus 
have been encountered on several occasions. One case report follows: 


J. P. is a white male, aged thirty-nine. The patient does not remember the kind of 
accident, but states that he injured the right leg and thigh in 1935. In 1936 he had pain 
in the right knee for about one month, for which he received “baking” treatments. He 
had no more difficulty with the knee until March 1939 when he was told he had arthritis 
of the right knee. In November 1939 he again had pain in the knee. On January 29, 
1940, while being treated for low-back pain, he stated that he had been having pains in 
the right knee. Careful examination of the knee revealed no abnormalities. On 
December 13, 1940, the patient stated that for the past two weeks he had had pain 
on the medial aspect of the knee. The pain did not radiate, but the squatting position 
or twisting the knee would bring it on. Physical examination was normal except for 
the right knee. Located directly over the medial meniscus and tibial collateral ligament 
there was a small palpable swelling which was tender; it would not move about or dis- 
appear with pressure. It extended more toward the medial epicondyle of the femur 
than toward the tibia. Hyperextension caused pain, but hyperflexion did not. Ex- 
tension and flexion through a normal range of motion was free and easy without pain or 
crepitation. There was no abnormal motion or restriction. External rotation caused 
pain, but internal rotation did not. 

Roentgenographic examination of both knees was normal. Two cubic centimeters of 
thick gelatinous fluid was aspirated from the bursa between the tibial collateral ligament 
and the medial meniscus. The patient received considerable relief from this treatment, 
but two weeks later the pain recurred slightly. The bursa was again aspirated, but only 
one-half of a cubie centimeter of gelatinous fluid was obtained. While the aspirating 
needle was in place, one-fourth of a cubic centimeter of monolate was instilled into the 
bursa. The patient stated that the pain was as severe as ever for two days after the 
injection, but was almost completely relieved in one week. Two weeks after the injection 
of monolate there was a small palpable non-tender mass at the injection site, and the 
patient stated that he had no 
diffeulty or pain in the knee, 
except when it was subjected to 
a twisting strain. 

The patient was seen on 
June 17, 1941, at which time he 
was symptom-free. Examina- 
tion of the knee revealed a non- 
tender localized palpable swell- 
ing at the site where the parallel 
portion of the tibial collateral 
ligament crossed the medial 
meniscus. On October 18, 1941, 
the patient again complained of 
pain in the knee, especially while 
squatting, a position often neces- 
sary in his work. During the 
previous two weeks it had be- 
come gradually worse. Exami- 





nation of the knee revealed the Fic. 9 
swelling described before. It Photograph (X 2) of a complete bursa removed 
was larger, tender, and non- from the right knee of J. P. The bursa was located 


Suttieess Didi af the dee between the tibial collateral ligament and the medial 

: A ; meniscus. It extended more superior to the menis- 
was normal in all directions. and cus than inferior, and about one-half of its width 
there was no abnormal motion extended anterior to the tibial collateral ligament. 


VOL. XXV, NO. 1, JANUARY 1943 











130 O. C. BRANTIGAN AND A. F. VOSHELL 





Photomicrograph of a section taken from the bursa shown in Figure 9 


in any direction. Through perhaps 90 per cent. of extension or flexion there was no 
pain, but full extension and full flexion caused pain on the medial side of the knee. There 
was no crepitation and no fluid in the joint. External rotation caused more pain than 
did either full extension or flexien. Internal rotation caused no pain. Roentgenograms 
of the right knee taken on October 18, 1941, were normal except for some periarticular 
swelling. A diagnosis was made of chronic bursitis involving the bursa between the 
tibial collateral ligament and the medial meniscus. 

On October 20, 1941, an operation was performed. An incision was made along 
the anterior aspect of the tibial collateral ligament, exposing the externally palpable swell- 
ing. A mass was found to be located in the space between the ligament and the medial 
meniscus, with half of it projecting anterior to the ligament but still in contact with the 
meniscus. In motion the ligament glided anteriorly and posteriorly over the tumor. 
The mass was excised without injury to the ligament or meniscus (Fig. 9), though the 
synovial membrane was buttonholed in two places without otherwise opening the joint. 

Grossly, the excised tissue was typical of a bursa and contained about one cubic 
centimeter of gelatinous fluid in small multilocular pockets. The clinical, gross, and 
microscopic diagnoses were chronic bursitis (Fig. 10). The patient made an uneventful 
recovery. Detectable fluid did not develop in the joint. He was discharged from the 
Hospital October 26, 1941, and returned to work on November 10, 1941. A complete re- 
covery ensued. 


From these anatomical features, one may obtain explanations for 
some clinical problems heretofore undiagnosed, and one may therefore 
institute more proper treatment. 


SUMMARY 
From the description of the parallel and oblique fibers of the tibial 
collateral ligament, it can be seen that the parallel fibers are not attached 
to the medial meniscus. 
Variable bursae are located deep to the tibial collateral ligament. 
Calcification of the most superior bursa may account for certain cases of 
Pellegrini-Stieda disease. 
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THE RESULTS OF POLIOMYELITIS IN BALTIMORE* ¢ 


BY RAYMOND E, LENHARD, M.D., BALTIMORE, MARYLAND 


From the Children’s Hospital School, Baltimore 


The report of the results of poliomyelitis in Baltimore is a study of the 
epidemic of 1941, with particular reference to the recovery of individuals 
and of extremities. In the report is also a study of cases of poliomyelitis 
treated in previous years, and observed for the degree and the rapidity of 
recovery of specified muscles. 

In order to record the results in the aftercare of poliomyelitis, it seems 
necessary to have some measurement of the degree of muscle involve- 
ment. Until some better method of estimating muscle power is devised, 
it is possible to isolate muscles, and to express their action in terms of 
strength, which can be graded in percentages of normal. If a well-trained 
physical therapist examines the same patient throughout the duration of 
the treatment, the record is an accurate estimate of the progress of the 
paralyzed muscles. 

In the treatment of poliomyelitis, rest for paralyzed muscles is em- 
phasized, but rest does not constitute complete immobilization. The ex- 
tremities are supported in plaster shells, wire splints, or braces, which 
allow relaxation of the weaker muscles. The body is slightly flexed in bed 
or on a curved frame to prevent stretching of the abdominal muscles. 
Radiant heat is used for the stimulation of circulation, and massage is 
given as soon as soreness has disappeared. Passive movement of joints is 
carried out through a restricted range, in direct ratio to the amount of 
muscle weakness. Exercises are begun early, and consist in assistive 
motion, which is increased in degree as the muscles show recovery. 

All treatment is given carefully, and is dependent upon muscle ex- 
amination. An estimation of muscle power is made at each treatment to 
prevent too vigorous therapy which might cause fatigue. A record is 
made of the muscle power every six weeks or every three months (Figs. 
1-A, 1-B, and 1-C). 

A great many patients who have poliomyelitis with paralysis recover 
rapidly and completely, with little or no treatment. The great problem 
is to determine what treatment to use, and how long to continue it with 
patients who do not recover spontaneously. 

In 1941 there were 296 cases of poliomyelitis reported in Maryland, 
which represents an incidence of 16.3 per 100,000 population. There 
were nine deaths. This number of cases was larger than in any one year 
since 1928. Patients were treated by various physicians and physical thera- 

* Read at the Annual Meeting of The American Orthopaedic Association, Baltimore, 
Maryland, June 5, 1942. 


+ This study was made possible by a grant from The National Foundation for In- 
fantile Paralysis, Ine., New York, N. Y. 
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TABLE I 


Kry to Muscie GRADING 


Per Cent. equivalent Test 
0 Zero (0) No contraction felt in the muscle. 
~ . . - 
5 Trace (Tr.) In a 5-per-cent. muscle, a contraction is felt, but 


there is no apparent movement of the part. 


10 Poor minus (P —) A 20-per-cent. muscle moves the part through a 
20 Poor (P) partial are of motion with gravity eliminated. 
30 Poor plus (P+) 

40 Fair minus (F —) A 50-per-cent. muscle completes the whole are of 
50 Fair (F) motion against gravity, but may tire after three 
60 Fair plus (F +) to six movements. A 60-per-cent. muscle com- 


pletes the are of motion against gravity, and a 


minimum amount of resistance. 


70 Good minus (G—) An 80-per-cent. muscle completes the are of motion 
SO Good (G) against gravity and a medium amount of re- 
90 Good plus (G+) sistance several times without showing signs of 


fatigue, but tires quickly or is unable to com- 
plete the arc of motion when done against a 
maximum amount of resistance. 


95 Normal minus (N —) | A 100-per-cent. muscle completes the are of motion 

100 Normal (N) against gravity and a maximum amount of re- 

Contracted | Normal plus (N +) sistance several times without showing signs of 
fatigue. 


pists, but those with obvious paralysis had some form of protective ther- 
apy without prolonged or rigid immobilization. All of the cases were 
reviewed in 1942, and, while individual muscles were examined, the 
patients were classified according to the gross involvement of the extrem- 
ities, in order to show the probable disability of the individual, as follows: 
Non-paralytic; 
Complete recovery,—determined by functional tests and complete 
muscle examination; 
Probably normal,—a few muscles slightly below normal, but with im- 
proving strength and probably no residual weakness; 
Slight residual,—residual weakness of one shoulder or one foot, possi- 
bly requiring stabilization ; 
Moderate residual,—weakness of one entire extremity or une part of 
each of two extremities; 
Marked residual,—weakness of two entire extremities: 
Complete residual,—marked involvement of more than two ex- 
tremities. 
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Contractions and Deformities 





Shoulder 
Elbow 
Wrist 
Fingers 





Fic, 1-A 


Figures in parentheses denote a limitation of the arc of motion, Ordinarily a 
muscle of 50 per cent. or more must be able to complete the entire are of motion 
against gravity. If the are of motion is restricted, due to tightness, the muscle will 
not be able to complete the full range even though the strength is 50 per cent. or 
better. (See Figure 1-B.) 

The first muscle examination is not complete. With extensive involvement, the 
first examination of muscles is usually superficial to avoid fatiguing the patient. 

On regular hospital charts, all figures below 50 per cent. are recorded in red ink. 
Those 50 per cent. and above are recorded in blue or black ink. 

Bl. or L.: Back-lying position (with gravity eliminated). 

S: Depending on the muscle tested, S refers to sitting or side-lying position. 

C and S (in regard to Pectoralis Major): C refers to clavicular portion and S refers 
to sternal portion of that muscle. 
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Many of the patients with slight paralysis had no treatment other 
than bed rest. A large number were hospitalized; the extremities were 
protected in plaster shells or splints, and physical therapy wes given 
three to five times a week. Some of the treatment was done at home by 
physical therapists and by intelligent parents. The final examination was 
made after five to seventeen months had elapsed from the onset of the dis- 
ease. From previous experience it is reasonable to anticipate further 
improvement in many of the patients, but these considerably impaired 
probably will not improve beyond the classification in which they were 


placed (Table III). 
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ABDOMINAL MUSCLE CHART 
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The patients classified as non-paralytic, complete recovery, and prob- 
ably normal total 68 per cent., and will have no residual weakness. If one 
disregards the non-paralytic group and considers only the 235 patients 
reported as paralytic, those classified as complete recovery, and probably 
normal represent 61 per cent. 

The forty patients with slight residual weakness comprise nine with 
one weak shoulder, one with a weak wrist and opponens pollicis, twenty- 
nine with a weak foot which may be caused by a weakness of one or more 
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TABLE II 
Report OF CAsEs OF POLIOMYELITIS 
IN BALTIMORE CITY AND THE COUNTIES OF MARYLAND IN 1941 


Total 
Results City County 
Entire State 
Did ee eter ee ee 2 7 8] 
No paralysis . ig Ses ; 34 18 52 
Paralysis Me ee 96 139 235 
Total number of cases sega Bed aia 132 164 296 


muscles, and one with a moderately weak abdomen. Stabilization opera- 
tions in the worst cases of this group should restore them to nearly normal 
function. 

The thirty-two patients with a moderate residual weakness include 
six with one very weak upper extremity, twenty-one with one very weak 
lower extremity, one with two weak shoulders, and four with weakness of 
both feet. 

The fourteen cases with marked residual weakness include four with 
very weak upper extremities, nine with very weak lower extremities, and 
one with both shoulders weak and marked abdominal weakness. 

The six cases with complete residual weakness represent wheel-chair 
patients. 

Two years ago a study was made of the cases that had been treated at 
the Children’s Hospital School during the preceding eight years, and on 
whom accurate records had been kept. The study was of individual 
muscles, relative to the degree and the rapidity of recovery. All the 


TABLE III 
CLASSIFICATION OF CASES OF POLIOMYELITIS ACCORDING TO DEGREE OF RECOVERY 





City County entire State 
Results sa, 

No Per No Per No Per 
; Cent. aie Cent. aise Cent. 

Co 34 26 18 11 52 18 
Complete recovery...... 34 26 62 | 39 | 9%6 34 
Probably normal........... 25 19 | 22 14 47 16 
Slight residual... . 17 13 | 23 15 10 14 
Moderate residual 15 2 i 17 | 11 32 11 
Marked residual... ... 3 2 11 7 14 5 
Complete residual 2 2 4 3 6 2 
Totals ea eee 130 100 157 100 287 100 
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TABLE IV 


LENGTH OF TIME FOR MuscLes TO ATTAIN MAXIMUM STRENGTH 


No. of Muscles No. of Muscles 


Length Length 
of Time of Time 
Group I | Group II Group I | Group II 
6 and 7 years 5 1 year 55 } 
OS eee 3 l 9 months 76 12 
4 years 5 l 6 months 112 17 
IIS. oc sass! acaae ks 7 3 3 months Se 70 14 
eee 5 3 6 weeks Boe hak) 176 37 
1 year, 9 months... 5 4 First examination 123 212 
1 year, 6 months... 26 3 - 
1 year, 3 months... 38 | Total of all involved 
muscles 701 315 


muscles were not used in the analysis of the records, but ten muscles of the 
extremities considered important for function were selected. These were 
the deltoid, biceps, triceps, opponens pollicis, gluteus maximus, gluteus 
medius, quadriceps, hamstrings, gastrocnemius, and the tibialis anterior. 
The cases in which these muscles were involved were divided into two 
groups. The patients in Group I (seventy-four patients) with 701 in- 
volved muscles were first seen within two weeks after the onset of polio- 
myelitis; those in Group II (forty-one patients) with 315 muscles were seen 
from five months to eighteen years after the paralysis. Some recovery 
had been obtained in Group II before treatment was started, but it was 
hoped that more improvement could be demonstrated in the weak 
muscles. 

In both groups a maximum degree of recovery was demonstrated 
which was the final percentage of power attained by the muscle and not 
necessarily the highest grade attained. If a muscle improved only fifteen 
points above the grade at the first examination it was considered not to 
have improved at all. However, patients with fifteen points of improve- 
ment were conscious of more endurance even without increased function. 

Table IV shows the period at which the muscles attained maximum 
improvement. In Group I (the patients treated early), 123 muscles did 
not improve beyond the estimation of power at the first examination. In 
six weeks 176 more muscles had reached maximum strength, making a 
total of 43 per cent. of the muscles. In six months a total of 69 per cent. 
had reached maximum. The improvement is consistent for one year and 
six months, after which it is negligible. By that time 96 per cent. of the 
muscles had reached their maximum improvement. A similar analysis of 
Group II shows that most of the muscles, or 93 per cent., had reached 
maximum improvement in nine months. 

The number of muscles in Group I and the degree of recovery from 
the first examination to the final grade is represented in Figure 2. The 
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heavy black line across the chart separates the group on the left, which 
improved only fifteen points or less, from the group on the right, which im- 
proved twenty points or more. In the left vertical column is the muscle 
rating at the first examination. The top row shows the final grade in 
percentages. The muscles graded zero did not reach a high degree of re- 
covery. Of the fifty muscles starting with 10 per cent. of power, twenty- 
one reached 80 per cent. or better. There were eighty-five muscles start- 
ing with 20 p«: cent. of power of which forty-two reached 80 per cent. or 
better. Sixty of the seventy-three muscles with 30 per cent. of power 
reached 80 per cent. or better. 

A similar chart (Fig. 3) for Group II shows many more muscles to the 
left of the heavy line. These muscles did not improve beyond the first 
examination. Fewer muscles reached the grades of 80 per cent. or better, 
but a great many did have a notable increase in strength. 

These two charts correlate the original weakness with the final reeov- 
ery of muscles. The best end result is obtained in muscles starting with 
fair power, though muscles extremely weak can recover to good strength. 

A study of the records demonstrated that recovery was continuous. 
Muscles as a general rule did not remain unchanged for three months or 
for six months and then show increasing power. Only 3 per cent. showed 
an increase in power after three months with no change, and only 1 per 
cent. after six months with no change. Therefore, unless spontaneous 
recovery occurs, muscles improve without a break in continuity until 
maximum strength is attained. 

Patients were observed after recovery and after they had returned to 
activity within the limits of their disability. It was noted that, except for 
5 per cent., the muscles retained the power rated as maximum recovery. 

CONCLUSIONS 

These studies offer a basis for the comparison of epidemics. In 1941 
in Maryland 68 per cent. of the patients recovered and 14 per cent. more 
have a slight residual weakness. Only 2 per cent. have complete disabil- 
ity. The treatment was protective care and physical therapy for weak 
muscles. There was no complete immobilization of the patient or of 
extremities. 

The patients who do not recover rapidly or spontaneously need pro- 
longed treatment in an effort to bring the weak muscles to their maximum 
power. 

Muscles do not improve in direct ratio to the degree of initial weak- 
ness, and may continue to improve for eighteen months in those cases 
treated immediately after the onset of the poliomyelitis. Patients seen 
later may improve for a period up to nine months. 
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ROTATION OSTEOTOMY OF THE ULNA FOR PRONATION 
CONTRACTURE OF THE FOREARM 
BY HENRY MILCH, M.D., NEW YORK, N. Y. 


From the Hospital for Joint Diseases, New York 


Pronation contracture of the forearm may arise from a number of 
different causes. Most commonly it is the sequel of a paralysis, with re- 
sulting muscle imbalance between the pronating and supinating groups 
of muscles. Surgical attempts at restoration of muscle balance, either 
by reinforcement of the supinators or by weakening of the pronators, 
have, in the main, not been very satisfactory. 

In the case here reported, a different approach to the problem was 
attempted. It has been noted repeatedly that the paralytic pronation 
contractures are characterized by a diminution, rather than by a total 
loss, of the power of supination. From the position of complete pronation, 
these patients can usually supinate up to and occasionally even beyond 
the mid-position of the forearm. It was felt that, if this range of motion 
could be performed within a more useful are of function, the effect of the 
excessive pronation could be largely overcome. With this object in view, 
osteotomy of the upper end of the ulna, followed by external rotation of 


- —_ — . — 








Fic. 1 
Photographs showing the range of supination and pronation before operation. 
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the entire radio-ulnar mass, was carried out. The result seems to have 
justified the effort, and the following case is reported in the hope that 
others may wish to test the procedure. 


Louis B., aged five, was first seen in March 1938. The premature child, delivered by 
forceps, apparently suffered a birth injury involving the right upper and lower extremi- 
ties, but no orthopaedic treatment was instituted until 1938. 

There was moderate atrophy of the right arm, but motions at the shoulder and elbow 
were not impaired. The forearm was held in complete pronation. Supination was pos- 
sible to about 10 degrees beyond the neutral position (Fig. 1). There was weakness of 
the flexors and extensors of the wrist. The patient could not oppose the thumb to the 
fingers. Roentgenograms of the forearm showed no local osseous lesion to account for 
the pronation contracture. 

On May 19, 1938, a rotation osteotomy was performed under general anaesthesia. 
A preliminary anterior incision was made over the insertion of the pronator radii teres. 
This was lengthened by a Z-shaped myotomy. The wound was closed. A curved inci- 
sion, three inches long, was then made along the subcutaneous border of the upper end of 
the ulna. The ulna was exposed subperiosteally and was cut across horizontally. 

The distal fragment was externally rotated, until complete supination of the forearm 
was obtained. The bone was sutured in this position, and the wound was closed in layers. 
A plaster-of-Paris mold was applied with the forearm in extension. 








— 


HJID § 21 38 

















Fig. 2 


Roentgenograms indicating the site of the osteotomy. 
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The postoperative course was uneventful. The roentgenogram (Fig. 2) showed 
“excellent apposition of the fragments, with the lower end of the ulna apparently in su- 
pination”’. The patient was discharged from the Hospital on May 30, 1938. The 
plaster was left undisturbed until callus formation was observed. On June 29, 1938, it 
was observed that the wounds were solidly healed. Active supination and pronation to 
15 degrees beyond the neutral position was noted. Passively, an almost complete range 
of motion was possible. Exercises to increase muscle power were begun. In September 
1938, the patient was able to pronate completely and to supinate to within about 15 
degrees of the range possible on the unaffected side (Fig. 3). Repeated check-up ex- 
aminations since that time have shown no tendency toward recurrence of the contracture. 





Fic. 3 


Photographs showing the range of pronation and supination possible after operation. 


From even the small series of cases treated by this method up to the 
present, the need for solid fixation of the osteotomized fragments has been 
learned. Simple suture, using catgut or even kangaroo tendon, cannot 
be depended upon. It would seem safer to use wire or ever « small metal 
plate. Since healing may be delayed, immobilization must be main- 
tained until firm bony union has occurred. However, pseudarthrosis, 
undesirable as it may be, does not necessarily completely vitiate the 
result. In one case, the patient was so pleased with the improvement in 
function, that he disclaimed any discomfort, and refused further treat- 
ment for the persistent non-union of the ulna. 
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LOCAL INFILTRATION ANAESTHESIA IN SPINE SURGERY * 


BY JOSEPH A. FREIBERG, M.D., AND ROBERT PERLMAN, M.D., 
CINCINNATI, OHIO 


From the Orthopaedic Division of the Surgical Department of the College of Medicine of the 
University of Cincinnati, and the Orthopaedic Services of the Cincinnati General Hospital, 
the Children’s Hospital, and the Jewish Hospital 


For nine years, the authors have employed local infiltration anaes- 
thesia in a considerable proportion of their spine operations. Some ten 
vears ago Kite, in a personal communication, related his experiences with 
this anaesthesia when performing spine-fusion operations on children for 
tuberculous spondylitis and paralytic scoliosis. Because of the obvious 
advantages of avoiding inhalation anaesthesia in tuberculous patients, 
one of the authors (J. A. F.) tried this procedure in thirteen consecutive 
operations in children?. In only one instance was there an untoward 
complication. In this patient, a seven-year-old girl, a thready pulse de- 
veloped, and a generalized convulsion followed shortly after the skin had 
been infiltrated with 1-per-cent. procaine hydrochloride solution. The 
operative procedure was postponed. An hour later the child had recov- 
ered without ill effects. This represents the only instance, in several hun- 
dred infiltration anaesthesias for various purposes, in which a patient had 
an apparent allergic or hypersensitive reaction to procaine hydrochloride. 

With a few exceptions, preoperative medication with a barbiturate, 
usually nembutal, has been used in all cases preceding procaine infiltra- 
tion. These exceptions were acute fractures brought immediately to 
surgery. In that group a small, but appreciable, number evidenced pe- 
culiar reactions,—namely, loquaciousness, slight pallor, and pupillary 
dilatation. The absence of these reactions in patients having received 
preliminary barbiturates was apparent, and, on an empirical basis, barbit- 
urates were thereafter administered without exception, and without 
procaine reactions. In 1941, Shumacker, in three publications, including 
reports on animal experiments and clinical experience, has shown that 
barbiturates have a definite prophylactic action on the prevention of the 
more common and less severe procaine reactions. Shumacker states, in 
addition, that the allergic or hypersensitive reaction is so infrequent that 
preliminary skin-testing need not be done. 

Since the first report of the syndrome of the herniated, ruptured, or 
protruded disc, thousands of laminectomies have been performed in the 
United States. Various combinations of other anaesthetics with procaine 
are reported,—procaine infiltration with avertin, procaine with supple- 
mentary inhalation anaesthesia, and procaine infiltration with intravenous 


* Read at the Annual Meeting of The American Orthopaedic Association, Balti- 
more, Maryland, June 6, 1942. 
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pentothal sodium. Bradford and Spurling, in their book on the inter- 
vertebral disc, report the use of procaine infiltration anaesthesia in all 
their spine operations. 

The disadvantages or contra-indications for the use of local infiltra- 
tion anaesthesia are few. The psychoneurotic patient, the patient speak- 
ing only a foreign language, or the patient who expresses a definite objec- 
tion to this type of anaesthesia should be given a general anaesthesia. 
Oddly, the clinic or service case has been the one found most frequently 
in the latter categories. On the other hand, the average child has pre- 
sented none of the fears and uncooperative reactions which might be ex- 
pected. Under ordinary circumstances, the continuous conversation be- 
tween the child and the attending anaesthetist was interrupted to state 
“there is a painful place’. The prompt relief from pain on additional 
procaine injection allayed any subsequent lack of cooperation. 

The advantages and indications for the use of local infiltration anaes- 
thesia in spine surgery are manifold. Contrary to earlier reports, pulmo- 
nary complications were rare, in the authors’ experience. For the patient 
with a tuberculous infection, elimination of an inhalation anaesthesia has 
obvious indications. There was usually an absence of postoperative 
nausea and vomiting. Generalized systemic reaction, including all de- 
grees of shock, has been satisfactorily low. With the addition of adrenalin 
to the procaine solution, there was less oozing of blood during the opera- 
tion, and, therefore, a smaller total loss of blood. In the scoliotic pa- 
tients, subjected to surgery in extensive plaster casts, the absence of 
respiratory embarrassment and postoperative vomiting was gratifying. 
In the case of a suspected protruded disc, localization of the irritated 
nerve root was made by pressure with a blunt instrument before resecting 
the ligamentum flavum. With the use of general inhalation anaesthesia, 
particularly cyclopropane, the fear of an explosion from a spark generated 
by the electrically driven bone saw was always present. And finally, the 
use of local infiltration anaesthesia was conducive to the gentle handling 
of the tissues. Unnecessary vigor or roughness during the operation, 
though painless, was commented upon by the patient, who experienced 
discomfort in the bone structures impinging upon the operating table, in 
the abdomen, and in the muscles unnecessarily stretched. Sharp os- 
teotomes or chisels required less forceful malleting than dull ones. Con- 
tinued percussion using a dull instrument has been one factor initiating 
shock, regardless of the type of anaesthesia. 

TECHNIQUE 

The preoperative medication was similar to that administered for a 
general anaesthesia. A barbiturate, preferably nembutal, was given in 
ordinary dosage—three-quarters of a grain to one and one-half grains—at 
bedtime, and was repeated one to two hours before the operation. Larger 


amounts of the barbiturates than are advised may result in an unruly 
patient, and necessitate a general anaesthesia. One-half to three-quarters 
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of an hour before the operation, the respective dosage, considering the 
age of the patient, of morphine and atropine, or morphine and scopolamine 
was injected. Ordinarily, breakfast was omitted, though fluids were 
permitted until two hours before the operation. 

The patient was made comfortable on the operating table and placed so 
that the kidney bridge might be raised 
if desired during a laminectomy. 

In fifty-two of the fifty-four cases 
reported from 1939 to 1942, 1-per-cent. 
procaine solution with three to five 
drops of adrenalin to the ounce was 
injected. In the last two cases 0.5 per 
cent. procaine solution with adrenalin, 
as suggested by Shumacker®, was used 
with equal anaesthetic effect. Five- 
tenths per cent. procaine will be used 
in all subsequent operations. Infil- 
tration of the skin with overlapping 
intracutaneous wheals, using a fine- 
gauge needle, over an area slightly 
longer than the proposed incision is 
important. One cubic centimeter of 
the procaine was then injected sub- 
cutaneously at distances of approxi- 
mately one and one-half inches. After 
making the skin incision and inserting 
the retractors, one cubic centimeter of 
the procaine was injected on the sur- 
face of each lamina, by introducing the 
needle in the mid-line and directing it 
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slightly cephalad and laterally until it 
impinged on the bone. No further 
injections were required unless facet 
fusions or protruded discs were to be 
attacked. After exposing the zyga- 
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After exposure of the tibia through 
drill holes into the medullary canal, 
one or two cubic centimeters of the 0.5 
per cent. procaine and adrenalin solu- 





pophyseal articular capsules, one-half per cent. | 
ahi meter of or “ies EOI tion is injected slowly to anaesthetize 
- nc centimeter Of procaine Was IN-  ¢he endosteum before cutting full- 
jected into each articulation to be thickness grafts. The hub of the short 
fused. F th a : ? needle should occlude the hole during 
used. For the exposure of a pro- the injection. 

truded disc ', one cubic centimeter of 

the fluid was injected directly into the dural-root sleeve of the affected 
nerve, after excision of the ligamentum flavum. As this injection really 
represents a nerve-block procedure, one to three minutes should elapse 
before retracting the nerve root. If the posterior longitudinal ligament 
was intact and required incision to release a disc fragment, this ligament 
was, likewise, infiltrated with one cubic centimeter of the procaine solu- 
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tion. Unexpected painful areas occasionally indicated additional in- 
filtration. The usual self-retaining retractors were used. The anaes- 
thesia, administered as outlined, was effective for a period of two hours or 
longer. Occasionally, after two hours, there was a partial return of skin 
sensation, but it was not accompanied by sufficient painfulness to inter- 
fere with a routine skin closure. 

The technique for obtaining a tibial graft, or a graft from any long 
bone, was quite simple. The skin and subcutaneous tissues were in- 
filtrated as previously described. Before exposing the periosteum, or be- 
fore incising the skin, the fine-gauge needle was inserted to the underlying 
bone, and at one and one-half inch intervals about one and five-tenths 
cubic centimeters of procaine was injected beneath the periosteum. For 
osteoperiosteal grafts no further infiltration was required. 

In cutting full-thickness tibial grafts, some pain was encountered 
when the osteotome or bone saw encountered the endosteum. As this 
pain was of short duration, if the bone saw was used, in six instances no 
attempt was made to anaesthetize the endosteum. In six recent cases, 
through small drill holes spaced at the extremities of the site of the pro- 
posed graft, one to two cubic centimeters of the procaine was injected into 
the tibial medullary canal (Fig.1). The hub of a short needle occluded the 
osseous holes during injection. As a precautionary measure, although no 
complications have been observed, the intramedullary injections were 
varried out slowly, without much pressure. This intramedullary procaine 
injection has given either complete endosteal anaesthesia, or so reduced 
the painful sensations that they were negligible. By this method of 
procaine injection, multiple thin full-thickness grafts or massive grafts 
were cut. 

STATISTICS 

In the past two and one-third years, fifty-four spine operations have 
been done under local infiltration anaesthesia on patients varying in age 
from six to fifty vears. In fifty-two of these cases, l-per-cent. procaine 
svlution, with three to five drops of adrenalin to the ounce, was used. 
In the last two cases, both of scoliosis in young girls, 0.5-per-cent. procaine 
solution with adrenalin was used. The latter anaesthesia was eminently 
satisfactory, requiring approximately the same amount of solution as the 
l-per-cent. procaine. The duration of the anaesthesia was equally long. 
In one case, when 0.5-per-cent. procaine was used, the operation lasted two 
and one-half hours. The operation was a refusion for a pseudarthrosis, 
and was done at a higher level than the first, the original fusion being ex- 
tended two vertebrae. No shock ensued in this case; the patient took 
fluids and liquid diet by mouth immediately. There was no indication 
for postoperative intravenous fluids. 

In this series there were fifteen patients whose spines were fused for 
tuberculous spondylitis, ten with tibial osteoperiosteal grafts plus chip 
grafts, and five with tibial full-thickness grafts plus chip grafts. The 
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Statistics on spinal operations done under procaine infiltration anaesthesia. 


taking of three of the full-thickness grafts was preceded by intramedul- 
lary injection of procaine through drill holes. The only death in the 
series of fifty-four cases occurred in a colored male, on the eleventh post- 
operative day, after a fusion with full-thickness tibial grafts taken without 
intramedullary procaine. No necropsy was obtained. The cause of 
death, from the signs and symptoms, was considered to be an embolus 
from an unidentified phlebitis. Two of these patients, during surgery, had 
a definite fall in blood pressure, which was symptomless, and did not inter- 
fere with the operation. 

Four lumbosacral fusions were performed for secondary traumatic 
arthritis associated with unstable zygapophyseal articulations. In one, an 
osteoperiosteal tibial graft was taken; and in three instances, full-thickness 
tibial grafts plus chips were used, preceded by intramedullary procaine 
injection. In one patient in this series, a saphenous phlebitis developed, 
which extended up to the femoral vein. The patient complained of dis- 
comfort in the knee of the leg from which the graft was being taken. <A 
tightly rolled towel applied, as customarily, around the knee to the opera- 
tive field was thought to have traumatized the saphenous vein while the 
knee was held in flexion. This patient has recovered without other 
complications, such as emboli. 

The spines of fourteen patients with scoliosis, were fused in their 
casts, after correction by the Risser or Le Mesurier methods. In twelve of 
these, osteoperiosteal grafts were transplanted; and in two, full-thickness 
laminated tibial grafts plus bone chips were transplanted without in- 
tramedullary procaine. The usual pain was encountered as the saw struck 
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the endosteum. One of these patients was in mi!d shock at the conclusion 
of the operation, but responded to intravenous fluids alone. 

Lumbar laminectomies were performed on fifteen patients for pro- 
truded discs. In the first seven, supplementary cyclopropane inhalation 
anaesthesia was administered while the nerve roots were being retracted. 
In the last eight cases, approximately one cubic centimeter of the 1-per- 
cent. procaine solution was injected into the dural-root sleeve prior to 
retracting the nerve root. This anaesthesia was entirely satisfactory. 
Because of pain, in several of the laminectomies—an unrecorded number 

-procaine was injected into the posterior longitudinal spinal ligament 
before incising it to release the fragment of protruded disc. A transitory 
pleurisy developed in one patient in this group, and though no phlebitis 
was found, it was assumed to be a pulmonary embolus from a phlebitis. 
Two of these fifteen patients were in shock at the conclusion of the opera- 
tion. One patient responded to intravenous fluids. In the second case 
there had been unusual bone oozing throughout a laminectomy more ex- 
tensive than usual, and, therefore, intravenous plasma and fluids were 
given. 

The spines of two adults with spondylolistheses were fused by the 
usual MacKenzie-Forbes method and reinforced with full-thickness tibial 
grafts. Intramedullary tibial procaine anaesthesia, injected through drill 
holes, was used in one case, with complete freedom from pain and discom- 
fort. A large postoperative wound hematoma developed in one of these 
patients, and the wound opened. Healing occurred without infection. 

In four cases of protruded intervertebral discs with zygapophyseal 
anomalies, partial hemilaminectomies were combined with tibial-graft 
transplants. Two patients received supplementary anaesthesia for 
nerve-root retraction. In the other two cases, one had root-sleeve pro- 
caine injection and an osteoperiosteal tibial graft. The second did not 
have root-sleeve injection, supplementary anaesthesia, or intramedullary 
anaesthesia for the cutting of two full-thickness tibial grafts. A saphe- 
nous phlebitis developed in one patient of this series, and this was again 
attributed to the rolled towel about the knee. 

In summarizing the complications encountered in this series of fifty- 
four recent spine operations, performed under procaine infiltration anaes- 
thesia, several facts are of especial interest. Four cases of operative 
shock, two instances of recognized phlebitis, and two instances of assumed 
phlebitis were the only complications. In one case of assumed phlebitis, 
instantaneous death on the eleventh postoperative day was attributed to 
an embolus. To a second assumed, though unidentified, phlebitis, was 
attributed a small pneumonic infarct with pleurisy as the only symptom. 
In the entire series there were no wound infections, operative or otherwise. 
In two instances there was a significant fall in blood pressure during the 
operation, but neither was associated with alarming symptoms nor inter- 
fered with the completion of the procedure. 

Several facts derived from this study justify mention. Following a 
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spine operation the patient should not be turned on his back or have his 
horizontal position changed in transferring him to his bed, unless a second- 
ary shock is to be invited,—one case. Tightly rolled towels should not be 
placed about the knee to be flexed during the operation, as this procedure 
may result in a trauma to the saphenous vein with ensuing phlebitis,— 
two instances. Root-sleeve injection of the procaine solution eliminated 
pain on retraction of the nerve root during laminectomies. A small 
quantity of the procaine solution, injected slowly through drill holes into 
the tibial medullary canal, reduced or eliminated the endosteal pain caused 
by the motor saw or osteotome when removing full-thickness tibial grafts. 
Though tried only in the last two cases of the series, 0.5-per-cent. procaine 
solution, with the usual adrenalin solution added, was as satisfactory as 
the more concentrated, 1-per-cent. procaine solution. 

In reporting this series of fifty-four spine operations under infiltration 
anaesthesia, it is recognized that, though this method is generally emi- 
nently satisfactory, general anaesthesia—inhalation or intravenous- 
should be used in the patients who demand to be put to sleep, and those 
who are markedly neurotic or uncooperative. This last statement does 
not apply, generally, to children, who, as a rule, are most cooperative 
when handled correctly. Though the entire statistics are not available, 
this report of spine operations done on the Orthopaedic Services of the 
three Hospitals mentioned, in the past two and one-third years, represent 
about two-thirds of such operations; the remaining one-third were done 
under a general inhalation anaesthesia. Likewise, a larger number of 
laminectomies have been done with various anaesthetics by the neuro- 
surgeons, whose cases are not included. 

Local infiltration anaesthesia did not prolong spine operations for an 
appreciable period of time. Usually, no more time was required for the 
infiltration of the procaine than would have been expended during the in- 
duction of an inhalation anaesthesia. Several of these patients have had a 
second operation to extend the fused area, and no objection was voiced 
to the local anaesthesia. The author feels that not sufficient use of local 
anaesthesia is being made in many clinics in the country. 


CONCLUSIONS 


1. Local infiltration anaesthesia with procaine solution and adren- 
alin is the preferred anaesthesia for most spine operations including fusions, 
laminectomies, and combined procedures. 

2. Local infiltration anaesthesia with procaine should be preceded 
by the administration of a barbiturate as a mild sedative, but primarily 
to prevent procaine reactions. 

3. The introduction of the procaine solution through drill holes 
reduced or eliminated endosteal pain caused by the motor saw or osteo- 
tome, when cutting full-thickness tibial grafts. 

4. It is suggested, by the last two cases in this series, that equal 
amounts of the solution, 0.5 per cent. procaine with adrenalin is as satis- 
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factory an anaesthetic agent for infiltration anaesthesia as 1-per-cent. 
procaine with adrenalin. 

5. Ina recent series of fifty-four spine operations from 1939 to 1942 
the incidence of complications was satisfactorily low. 


Nore: Since presenting this paper, fifteen additional spine operations, with and 
without full-thickness tibial grafts, have been performed, again using 0.5-per-cent. procaine 
solution, with excellent effect. 
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INTERTROCHANTERIC FRACTURES * 
NoON-OPERATIVE, CASTLESS, AND AMBULATORY METHOD OF TREATMENT 


BY ROGER ANDERSON, M.D., F.A.C.S., AND W. B. MCKIBBIN, M.D., SEATTLE, 
WASHINGTON, AND ERNEST BURGESS, M.D., VANCOUVER, WASHINGTON 


In the past, treatment of intertrochanteric fractures has always been 
neglected, but of late it has been all but lost in the smoke screen arising 
from the voluminous literature on fractures of the neck of the femur. 
The importance of intertrochanteric fractures is much greater than would 
be imagined from the paucity of the literature. Most authors have dis- 
missed treatment with the statement that, if a cast or traction is applied, 
the fracture will heal. It is true that in most instances union does occur, 
but at the cost of prolonged convalescence and ofteh lasting disability. 

In an attempt to circumvent the long convalescence attendant upon 
the older methods of 
spica cast or traction, 
the authors have 
evolved a _ technique 
which depends only 
upon a_ pencil-sized 
rod for immobiliza- 
tion, yet permits early 
crutch ambulation. 
Reduction is obtained 
on a fracture table, 
and interfragment fix- 
ation is achieved by 
crossing three Stein- 
mann pins, the exter- 
nal ends of which are 
fastened to a dural rod. 

To the surgeon 
who is well versed in 
the Smith-Petersen 
and Austin Moore 
techniques of nail in- 
sertion, placement of 
these transfixions Wea. I-A 
through the trochan- Mr. A. H., aged seventy. October 13, 1941. Roent- 
ter, neck, and head  genogram taken on admission. There was very little 


displacement, but on the slightest motion the patient 
complained of excruciating pain. 





should not prove dif- 
ficult. Itisnot essen- 


* Presented as a Scientific Exhibit, at The American Academy of Orthopaedic 
Surgeons, Atlantic City, January 1942. 
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Fic. 1-B 


October 16, 1941. Pain was immediately relieved following transfixation. 











aie 


Fig. 1-C 
October 16, 1941. Lateral roentgenogram taken with the patient on the fracture 
table. Note the anterior pin penetrating the neck. 
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tial that the trans- 
fixions through the 
neck be inserted in 
any exact spot, and 
although they can be 
put parallel to each 
other, oblique place- 
ment is as good, if not 
better. The pins may 
penetrate any side of 
the neck, but they 
should not pass 
through the head 
into the acetabulum. 
Should later roent- 
genograms reveal that 
overpenetration has 
occurred, all that it is 
necessary to do is to 
loosen the offending 
pin and withdraw it. 

For a roentgeno- 
graphic check on the 
position of the pins, 
a special sacral rest 
and cassette holder Fic. 1-D 
has been useful. (Fig. 
7). This device can 
be fitted to any of the standard fracture tables, and permits radiation in 
both views without disturbing the drapes or moving the extremities. 
The holder is constructed to receive a lateral roentgen-ray director, so 
that when the roentgen tube is placed in line with the director, one can 
always be sure of obtaining a true, graphic, lateral roentgenogram of the 
upper fragment, regardless of age, height, or weight of the patient. 

The lateral cassette, placed in a container such as a sterile pillow case, 
is pressed deeply into the tissues just above. the crest of the ilium, with the 
cassette at right angles to the lateral roentgen-ray director. The cassette 
for anterior films is passed under the hip from the opposite side, without 
disturbing the drapes. The plywood plate supporting this casset’ can be 
detached so that a spica cast for pelvic fractures or a body cast for spine 
fractures can be applied simultaneously. 

The technique of inserting the transfixions calls for no special skill, 
since the latitude of placement is greater than previously thought. The 
superior pins will accomplish their purpose, regardless of the angle of 
insertion, if they penetrate the trochanter and the head, and are equally 
effective if they transfix the trochanter and sides of the neck. 





Roentgenogram taken January 3, 1942. 
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Fic, 2-A 


Anterior view revealing sites for insertion of the anterior half-pins at X and Y. 


Femoral vein- artery- nerve 
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| Anterior pin x 











Fic. 2-B 


Cross-section through the neck of the femur at the level of line A. 
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Femoral vein - arfery- nerve 
‘ 








Anterior pin Y 

















Fic. 2-C 


Cross-section at line B through the greater trochanter. Note the safe posi- 
tioning relationship between the half-pins and vital structures. 








Fic. 3 

The new fracture unit 4a 
(A) is made up of stand- 
ardized universal rods and 
interchangeable pin 
clamps, which hold pins 
of various diameters and 
lengths. Through the use 
of the fixation rods (B) 
and their double clamps 
(C), the unit, like an 
“Erecto set’’, may be 
fabricated to any size or 
shape. Furthermore, the Cc 
same fracture units may 
be utilized for the reduc- 
tion and immobilization of 


any shaft fracture.  < ms 
Fie. 3 














Half-Pin Safety Stop. Overpenetration by plunging a half-pin too 
far past the opposite cortex can be easily prevented by fastening a cone- 
shaped metal stop on the half-pin at a predetermined distance from the 


skin (Fig. 6). 
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Fic, 5-A 


View before reduction. The part of 
the greater trochanter stil! attached to 
the shaft looks relatively large, because 
of the rotation of the lower fragment. 
However, when the fracture has been 
reduced, the actual thickness of the femur 
at this level is relatively small. 








Fig. 5-B 


Reduction is achieved by use of the 
fracture table or by manual means, and 
is maintained on the fracture table with 
the patella in 10 degrees internal rota- 
tion. The injured leg is held in about 
20 degrees and the well leg in about 35 de- 
grees of abduction. Just enough traction 
is exerted to keep the leg from sagging. 

After roentgenograms from two views 
reveal reduction, two pins, 4% inch in 
diameter and 6 to 9 inches in length, are 
inserted as illustrated. The shaft pin 
should have a Crowe point, and must 
penetrate beyond the opposite cortex. 











Fic. 5-C 


A pin clamp is placed over the end 
of each of these two pins and a universal 
rod is fastened therein. A third pin 
clamp is slipped onto the universal rod, 
and, using the hole in this pin clamp as a 
guide, a third pin is inserted through the 
trochanter and into the neck, as illus- 
trated. 

The insert reveals the construction of 
the pin clamp. 








Fic. 5-D 


If indicated, another pin may be in- 
serted into the center of the lateral sur- 
face of the shaft. This is done by using 
a longer rod, placing the fourth pin 
clamp on the distal end of the rod, and 
then using the hole in this fourth pin 
clamp for a guide, as another half-pin 
is drilled into the shaft. 
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ROUTINE TECHNIQUE 


The patient is placed on any 
of the regular fracture tables, 
preferably one to which the spe- 
cial cassette holder has been 
attached. While the roentgeno- 
grams checking reduction are 
being developed, the lateral and 
anterior sides of the affeeted hip 
are prepared by shaving and the 
application of ether, followed by 
a weak solution of iodine. Four 
small sheets are used as drapes. 
The trochanter, especially in 
obese patients, may be outlined by A 
probing with a fine Kirschner wire. 
Without incising or displacing 
the skin, a pin, 14 of an inch in 
size, is inserted into the lateral 
surface of the greater trochanter, 
parallel to the longitudinal axis 
and close to the superior surface 
of the neck. It is well to place ©) Sty) 
the pin deep into the head, but it 
should not enter the acetabulum. 
A second pin of the same size 
and of suitable length is inserted 
obliquely into about the center of 
the lateral surface of the shaft ee 
* e , After the half-pin point contacts the outer 
(Fig. 5-B). It is preferable to cortex, the half-pin safety stop is fastened to 
use shaft pins with very sharp the pin at a point the same distance from the 
7 : ae skin as the estimated depth of penetration of 
ends such as Crowe points. The the half-pin through the bone, as judged 


pin point should penetrate well from the roentgenograms. This is done to 
prevent overpenetration of the half-pin. 


Fic. 6 


beyond the opposite cortex. A 
drill of the carpenter type will 
facilitate such placement. Electric drills usually cause overheating of pin 
points, and should be avoided unless used at a slow speed. 

After the first two pins have been inserted, roentgenograms are taken 
from both views, and transfixions are repositioned if indicated. A pin 
clamp is slipped on each pin, and a universal rod, four to six inches in 
length, is slipped through the two clamps and fastened. Another pin 
clamp is attached to the rod, and, by using the hole of this pin clamp as a 
guide, a third half-pin is drilled into the trochanter at an angle, as illus- 
trated, close to the distal border of the neck. Small dry dressings are 
placed around the pins, and the protruding ends of the pins are cut off. 
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11-D 


Fia. 
Anteroposterior and lateral roentgenograms showing the end result. 


11-C 
1941. 


Fic. 


December 22, 
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ALTERNATE TECHNIQUES 

Combinations of pins and half-pins are so variable that a grouping 
xan be selected to fit each individual fracture. 

Extensively comminuted fractures are managed with the routine tech- 
nique except that another half-pin is employed, and a longer rod is selected 
(eight to ten inches), the length depending on the amount of adipose tissue 
present. Through the hole in this fourth pin clamp, placed on the distal 
end of the rod, a half-pin is inserted obliquely upward into about the 
center of the presenting face of the shaft (Fig. 5-D). 

Anteroposterior haif-pin transfixation may be advisable in certain basal 
or combinations of subtrochanterie and intertrochanteric fractures. If 
so, a pin, one-eighth of an inch in diameter and five to seven inches long, 
is inserted perpendicularly into the trochanteric or neck area at a point 
about four to five fingers’ breadth distal to the anterior superior spine 
(Fig.9). This anterior pin supplies a direct approach to fix certain frag- 
ments, such as a large, lesser trochanter fragment. Fortunately, fixation 
of this fragment is seldom indicated. The anterior pin is connected to the 
half-pin rod by means of two universal rods and two fixation clamps. If 
desired, another half-pin may be placed into the shaft, as illustrated. 

Transcervical fractures in the outer portion of the neck may be handled 
in the same manner as the usual intertrochanteric fracture, with two or 
three lateral half-pins, and with or without an added anterior half-pin. 

Neck fractures, fresh or non-union, may be treated in conjunction with 
a high osteotomy, and may be immobilized by the same principles. In 
this event, two separate sets of half-pin units, one for the shaft and the 
other for the superior fragment, provide means of manipulating and hold- 
ing the fragments at the time of operation, and of readjusting them at a 
later period. The universal fracture units are fastened together by a 
fixation rod and clamps. 


CAUTIONS 
1. Donot fail to penetrate the opposite cortex for shaft transfixation. 
2. Do not tighten nuts until the pin or rods are in the clamps 
3. Do not neglect to repeat roentgenograms in both views. 
4. Be sure to select pins of proper size, with sharp pointed ends. 
5. It is safer to use too many, rather than too few transfixions. 
6. Do not be ina hurry! Stop short of nothing but perfection. 


SUMMARY 


The chief advantage of this castless, non-operative method lies in 
such positive fixation that the patient may be fully dressed and ambula- 
tory on crutches. Freedom of contiguous joints provides numerous eco- 
nomic and physiological advantages. 
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PARALYTIC PELVIC OBLIQUITY 


TRANSPLANTATION OF ORIGIN OF HAMSTRING MUSCLES 
TO SYMPHYSIS PUBIS 


BY P. M. GiRARD, M.D., DALLAS, TEXAS 


Pelvic obliquity is one of the most difficult deformities to correct. 
Frequently the primary cause of this condition is imbalance of the ad- 
ductors. In these cases a secondary low scoliosis develops, which is diffi- 
cult to deal with (Steindler and Ruhlin). The gait is characteristically 
awkward, with apparent marked leg shortening. This situation has 
been recognized for a long time, and many plans for correction have been 
devised (Mayer, Lowman, and Irwin). The present report adds another 
possible approach to the problem. 

In studying 212 cases of paralytic scoliosis, the author found that 
twenty-six, or 12.3 per cent., had pelvic obliquity. This is not an ac- 
curate figure, as in a few cases of pelvic obliquity there were not enough 
recorded data for study. Probably the incidence of pelvic obliquity in 
paralytic scoliosis is 14 per cent. This study has forcibly demonstrated 
that correction of scoliosis, by whatever means, is unsatisfactory when 
pelvic obliquity is present, unless this obliquity is dealt with as a causative 
factor. 


ESTIMATION OF PELVIC OBLIQUITY 


Figures 2-A and 2-B are a diagrammatic study of a givencase. The 
percentage of muscle power is placed opposite the area representing the 
muscle in the diagram. From this type of diagram, it is possible at a 
glance to predict which side of the pelvis will be high. The left side 
of the pelvis is pulled in a relatively upward direction by the left lateral 
abdominal, the right abductor (gluteus medius), and the left adductor. 
Therefore, in so far as pelvic obliquity is concerned, these three groups act 
synergistically. In Figure 2-A it is apparent that there is a resulting 
unneutralized muscle power of 30 per cent. pulling the left hip up. This 
is not a true percentage of muscle power, but is more a unit of muscle- 
power pull, indicating direction and relative force. 

It should be noted that, in this method of study, the femur (right or 
left) is considered alternately as a fixed point. This is the case as the 
patient stands upon one or the other lower extremity. If a patient is 
recumbent, or has been sitting over a prolonged period, adductor imbal- 
ance does not play a part, as the femora are not the fixed points. 


CORRECTION OF PELVIC OBLIQUITY 


In an attempt to correct pelvic obliquity in three cases, the origin 
of the hamstring group was transplanted from the ischial tuberosity to the 
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Fia. 1-A 


Origin of hamstring group at ischial tuberosity. 

















Fia. 1-B 


Transplantation of origin of hamstrings from the ischial tuberosity to the 
symphysis. 
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Fig. 5-C Fig. 5-D 


Before operation the pelvic obliquity After operation the pelvic obliquity 
was 25 degrees. was 12 degrees. 


symphysis pubis on the side of the pelvis which was low, in order to 
strengthen the adductors on this side. 

There are several requirements to be met, however, before this pro- 
cedure is done: 

1. The hamstring group must be of sufficient power so that esti- 
mated increased muscle power of the weakened adductors will be sufficient 
to balance the pelvis. 

2. If estimates show that the increased power of the adductors will 
not be sufficient to balance the pelvis, partial tenotomy of the opposite 
adductors and stripping of the abductors on the same side, or the latter 
procedure alone, should be done. 

3. Actual leg length must be considered, as a shortening allows 
the pelvis to drop on the same side under weight-bearing. 
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Operative Technique 


An incision, convex downward, extending from the lateral side of the 
symphysis pubis to the medial side of the ischial tuberosity, may be used. 
An alternate approach is two incisions,—one lateral to the symphysis 
pubis and one medial to the ischial tuberosity. The origin of the ham- 
string group is released from the ischial tuberosity and tunneled to the 
area of the symphysis pubis—care being exercised not to injure its nerve 
supply—-where it is fastened to freshened bone by silk sutures. (See 
Figures 1-A and 1-B.) After closure, with hip and knee flexed and in 
adduction to maintain relaxation of the transplanted muscle, a hip spica 
is applied, extending to the toes on the side of operation and to the knee 
on the opposite side. This position is maintained for six weeks, followed 
by muscle training of the transplanted group, together with physical- 
therapy correction of any existing scoliosis. 

CONCLUSIONS 

1. Pelvie obliquity should be studied and corrected when feasible 
before correction of scoliosis is attenapted. 

2. This may be accomplished in selected cases by transplanting the 
origin of the hamstring group to the symphysis pubis. 
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ZINC PEROXIDE: A VALUABLE ADJUNCT IN THE TREATMENT 
OF GAS-BACILLUS INFECTION AND TRAUMATIC WOUNDS 


BY FRANKLIN K. HOLZWARTH, M.D., ROCHESTER, NEW YORK 


From the Department of Orthopaedics, Highland Hospital, Rochester 


For many vears bacillus welchii infections have presented a serious 
problem, and the resultant mortality is high. Early radical surgery has 
been deemed essential to the saving of life. In recent years various new 
forms of treatment have been instituted in an effort to forestall crippling 
amputations. Zine-peroxide dressings, as advocated by Meleney, have 
proved highly effective in the author’s experience, and it is with the hope 
that this form of therapy may be more widely employed, that the follow- 
ing cases are reported. 


Case 1. A man, twenty-two years of age, was pinned beneath a railroad car on 
December 1, 1939. When seen ten minutes later, he was in extreme shock. Examina- 
tion showed three large gashes in the right leg,—one, four inches long, below the head of 
the fibula; another, three inches long, in the mid-calf; and a third half girdling the leg 
just above the ankle. From each there was a considerable loss of tissue, the defects 
being amply packed with fragments of overalls and underwear, well peppered with 
cinders. A tourniquet in the mid-thigh functioned effectively while gross debris was 
gently lifted out of the wounds. Merthiolate was injected, followed by packing with 
gauze flats and bandaging, and a 
transportation splint was applied. 

The left leg had no open wounds, 
but a comminuted subtrochanteric 
fracture of the femur was present 
(Fig. 1). The left humerus was frac- 
tured transversely just below the sur- 
gical neck, and the right clavicle was 
fractured in its middle third. 

At the Hospital, the tourniquet 
was removed from the right leg, and a 
rapid attempt was made to ligate 
bleeding points and to débride ragged 
tissue. This was less complete than is 
desirable, as the patient became pulse- 
less. Several gauze flats were wedged 
into the upper wound and bound on as 





a tampon to check oozing, which was 
persistent, while intravenous glucose 
in saline, and transfusions were given. 
Each lower extremity was placed in a 
Thomas splint. Prophylactic doses of 
combined tetanus and gas-gangrene 
antitoxins were administered. 





Subsequent roentgenograms (Figs. Fic. 1 
2 7 « « oo ve >, > } i or i . - ~ 
2, 3, and 4) revealed the right tibia in Case 1. Subtrochanteric fracture of left 
three fragments and the fibula in five, femur. 
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as well as fractures of both malleoli. The Balkan frame served as a yard-arm for sus- 
pension of the lower ends of the Thomas splints, but for some time the patient could not 
elevate himself by its handles because of the fractures of the left humerus and right 
clavicle. A Lund swathe was applied to the left shoulder and a canvas clavicle splint 
to the right. 

After the usual shock therapy produced reaction, the right leg was placed on a 
Bohler-Braun splint. The gauze pack was removed after two days, when it was felt 
that further hemorrhage would not ensue. There was a dirty brown discharge, but no 
mousey odor was noted. A Kirschner wire was drilled through the right caleaneum, 
and fifteen pounds of traction was applied. This, with some manipulation to unlock 
the fragments, served to align the bones fairly well (Figs. 5 and 6). 

After sensitivity tests, the prophylactic dose of combined antitoxins was repeated. 
On the fifth night the right leg began to ache spontaneously. Cultures from the pre- 
viously packed wound yielded bacillus welchii, staphylococcus aureus, bacillus coli, and 
bacillus pyocyaneus. Dressings were changed twice daily. Check-up roentgenograms 
(Fig. 7) revealed gas bubbles in the tissues between the fragmented bone ends. One 
hundred roentgen units were given through a one-millimeter aluminum filter (one minute 
and forty seconds, eighty kilovolts, eight inch distance at four milliamperes). This was 
repeated two days later. 

We were confronted with the problem of controlling the gas-bacillus infection with- 
out amputation, which unquestionably would have been fatal at this time. Cellular crepi- 
tus was definitely palpable through- 
out the calf and around the knee. 
Massive but divided doses of com- 
bined polyvalent antitoxin were given. 
Unroofing of undermined tunnels of 
skin, where it had become gangrenous 
across the shin, was done. 

At this time (the eighth day 
zine-peroxide instillations, according to 
the method of Meleney, were started, 
and dressings were changed thrice daily. 
The autoclaved powder was mixed with 
sterile water in a beaker with a bulb 
syringe until a heavy cream (40 per 
cent.) was formed, thick enough so as 
not to run too readily from the wounds. 
This was forced into all crevices of the 
lacerated tissues, and a sizable pool was 
left in the center of each wound which 
was bordered by several layers of vase- 
lin gauze, as in Dakin’s technique, and 
roofed over in like manner. Oiled silk 
served to make the zinc-peroxide dress- 
ings air-tight, to conserve the slowly 
liberated bubbles of oxygen, and to 
bring them into intimate contact with 
the gas-infested tissues. 

Following the application of such 
dressings, the wound walls assumed a 
cleaner, healthier appearance, and the 

Fic. 8 discharge grew progressively smaller 

Case 1. Anterior view of leg with arrows and less foul emelling. ’ “0 the soap 
pointing to zine-peroxide emulsion in the ay, roentgenograms (Fig. 8) showed 
wounds. a decided decrease in the gas bubbles 
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TABLE I 


CHART OF CULTURES IN CASE I 


Date Organisms 

Dec. 12, 1939 ....-| Bacillus welchii, staphylococcus aureus, bacillus coli and 
bacillus pyocyaneus present. 

Dec. 13, 1939...........) Bacillus welchii profuse. 

Dec. 13 and 14, 1939.....)| Blood cultures negative. 

Dec. 15, 1939...........) Baeillus welchii abundant; staphylococcus aureus and 
bacillus pyocyvaneus present. 

Dec. 26, 1939...... ..| Bacillus welchii and bacillus pyocyaneus present. Very 
little growth of staphylococcus. 

Dec. 30, 1939 ........, Very seanty growth of bacillus welchii in 24 hours. 

Jan. 3, 1940 he Bacillus welchii and bacillus pyocyaneus present. 

Jan. 7, 1940... ....., Bacillus pyoevaneus, but no bacillus welchii present. 

Jan. 16, 1940... ...,| Bacillus pyocyaneus, but no bacillus welchii present. 


although the zinc-peroxide packs rendered the appearance less distinct, as the paste is 
partly radio-opaque. A large rubber catheter was used to convey the zine peroxide to 
the deep pocket by through-and-through drainage. 

An unusual opportunity was presented to study the action of the gas bacillus as it 
extended longitudinally in muscle planes, imparting a peculiar gray sheen to the muscles 
as they softened almost to the point of liquefaction. This process remained definitely 
confined within the fascial septa. Daily about an inch of the peronei and extensor 
digitorum communis was resected,—that is, to the point where the cut ends bled, for 
the infection spread even as it waned under the zine-peroxide treatment. Necrotic-bone 
fragments were lifted out from time to time. Gradually the margins of the wounds 
became pink and began to granulate, and necrosis ceased just short of the knee and 
ankle. 

At this point fifty minims of commercial hydrogen peroxide were dropped on 
the zine-peroxide packs from a pipette, in an effort to accelerate the oxygenation. It 
seemed only to stir up the granulations. Then a special hydrogen-peroxide solution of 
fresh potency was obtained from the laboratory, but this, too, made the wounds angry 
looking, increased the discharge, and rendered the crusts of spent zine peroxide dark and 
adherent, whereas they had formerly been light and easily removable at each change of 
dressing. Therefore, we relinquished the hydrogen peroxide, believing that, while it 
may have increased the oxygen tension and was theoretically beneficial, it actually 
irritated the wounds and delayed healing. 

The Boothby-Lovelace-Bulbulian oxygen mask (Mayo type) was employed for a 
time with the thought of increasing the oxygen content of the blood, but it was not well 
tolerated. Sulfanilamide crystals were used in one part of the wound, but these did not 
seem to have the effect of the zinc peroxide. 

In changing dressings it was our practice to lift off all crusts, then to irrigate with 
normal saline until loose flakes were floated off, according to Meleney’s dictum. No 
attempt was made to pull off adherent masses. Gradually, all wounds became lined 
with healthy granulations, which strove to encircle the exposed tibial crest. The gloved 
hand could no longer palpate gas in the tissues about the knee. Much of the periosteum 
had sloughed, and the tibia was exposed for six inches. The fractured ends were drilled 
to test for viability, but a week’s interval produced no outgrowth of marrow. It was 
then realized, that the limb must be sacrificed. The patient was by this time out of 
danger and gaining strength. 

On the twenty-seventh day the culture was negative to the gas bacillus for the first 
time (Table I). A week later it remained negative, and a low-thigh amputation was 
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done through a clean field. The stump was closed tightly, and healing took place by 
first intention. A willow prosthesis, a walker on wheels, crutches, and then free walking 
followed in order. 

The left femur healed firmly in good position, as did the left humerus and the right 
clavicle. 


It is the author’s conviction that without zine peroxide, the bacillus 
welchii infection could not have been localized and eradicated; and that 
amputation would have been imperative in an attempt to save life, and 
might have been the cause of losing it, when done in extremis. 


Case 2. On October 15, 1940, the patient’s left leg had been run over by a railroad 
car, the wheels having severed the bones four inches above the ankle. He had lain 
several minutes before fellow workmen found him and placed a tourniquet on the thigh. 
He must have lost about two quarts of blood, for, when first seen by the author, his 
pallor betokened extreme shock and exsanguination. 

The knee had been jaggedly scalped, and the leg appeared as if whittled to a cone 
point near the mid-calf, tapering from above where a little panniculus was left, then 
girdling deeper distally through deep fascia and muscles until the tibia was denuded for 
six inches. A few strands of skin and mangled tendons united the leg to the foot. Under 
morphine, these strands were severed; the grit and cinders were flushed off by saline 
irrigation; and the raw parts were painted with tincture of merthiolate and bandaged 
for transportation. 

At the Hospital the patient received saline and early transfusion, but the tourniquet 
had to be removed presently. His pulse rate was 110, blood pressure 108 systolic and 
50 diastolic. The popliteal artery had been severed, but some of the inferior genic- 
ulate branches still functioned. The tibia projected alone for eight inches. Disartic- 
ulation at the knee could have been cleanly and rapidly done, but, because of his 
previous experience with zine peroxide, the author elected to try to save more of the 
leg. An amputation five inches below the knee was performed, followed by thorough 
débridement. The wound was then left wide open. The patient’s pulse reached 120, 
and his blood pressure fell to 80 systolic and 42 diastolic. 

Zinc-peroxide cream, made according to the method of Meleney, was syringed into 
all crevices, and a liberal coating was applied to the cut surface. Cultures taken early 
showed a cosmopolitan field with staphylococcus aureus predominating (Table II), 
A full therapeutic dose of combined tetanus and gas-gangrene antitoxins was given after 
skin testing. 

Dressings were changed twice daily, and in three days the raw surfaces began to 


TABLE II 


CHART OF CULTURES IN CASE II 
Date Organisms 


Oct. 17, 1940...........| Staphylococcus aureus and staphylococcus albus, but no 
bacillus welchii present. 
Oct. 18, 1940...........| Culture 1: Aerobie staphylococci present. 
Anaerobic organisms negative. 
Culture 2: Small amount of gas; bacillus coli present. 


Oct. 23, 1940...........| No bacillus welchii, but bacillus coli and staphylococci 
present. 

Nov. 6, 1940...........| Staphylococcus aureus present (only after 24 hours). 

Nov. 11, 1940 ......| Staphylococcus aureus present. 
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brighten under the zine peroxide. Tags of gangrenous muscle and skin were excised 
from day to day. Some portions separated spontaneously. The striking features of 
the wound healing were its rapidity and cleanliness, which the author believes was due 
to the zine peroxide. When this was omitted one day, the muscle ends changed from 
pink to gray, and the granulations became dusky. 

When hydrogen peroxide was used to see if rapid oxygenation would overcome the 
setback, it produced a severe local and general reaction. Zince-peroxide dressings restored 
the healthy color; bright granulations overgrew the bone stump and filled in gaps be- 
tween muscle groups. A line of demarcation, about one inch proximal to the skin mar- 
gins, gradually formed. Thus skin flaps were automatically fashioned to cover a below- 
knee stump. The weight of tissue, with little support from the encircling skin, kept 
spreading all diameters of the raw stump by a sliding-off process in the plane of the deep 
fascia. Thus subcutane- 
ous healing was taking 
place in this aberrant man- 
ner, and early closure of 
the stump was indicated. 
The usual stump traction 
proved impossible. 

By November 5, 1940, 
twenty-one days after in- 
jury, closure of the stump 
was deemed safe, as all 
sloughing had ceased and 
cultures were negative. 
At operation, skin edges 
could be approximated 
only by back cutting in 
three places, and by ex- 
cising several inches of 
“muscle-granulation 
masses”, plus an inch of 
the tibia. This left only Case 2. Lateral view, showing amount of flexion in 
stump. (Posed at place of employment.) 





Fic. 9 


the minimum of bone for 
a serviceable prosthesis. 
The skin was under marked tension over the tibial crest, but was secured by silkworm gut. 

The head of the fibula was left, in the hope that its anchorage to the biceps tendon 
would give added leverage in walking. Of necessity, there was profuse drainage after 
this rapid closure, but it was sterile, due wholly or in part to the thorough zine-peroxide 
lavage of the raw stump. A sling from a cradle minimized flexion of the stump. The 
massive closure held, except for a small area over the tibial crest, which sloughed. There 
is little panniculus in this area and skin grafts are unsatisfactory, as the site must be able 
to withstand great pressure in walking. Accordingly, the wound was allowed to close. 

When the prosthesis was worn, however, the sharp tibial crest was insufficiently 
cushioned, and, when the patient strode forward, it chafed against the socket. On 
May 3, 1941, a plastic operation was performed, wherein the sharp crest was removed 
with an osteotome and converted into a recessed groove. A tibial spur was also removed. 
The prosthesis was more comfortable and nearly painless thereafter. Figure 9 shows the 
amount of flexion in the stump. 


This ease affords another example of the value of Meleney’s zine- 
peroxide treatment in the prophylaxis of a wound partially infected with 
the gas bacillus. Without it, the author feels that amputation above the 
knee would have been necessary, robbing the patient of the priceless use 
of his knee in walking. 
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Nore: More recently, another procedure of Meleney’s has been 
adopted,—namely, the culturing of all débrided tissue. This affords an 
advance clue as to which organisms are likely to be present in the wound. 
Thus those chemical agents which are specifically indicated can be em- 
ployed prophylactically, before much bacterial growth has begun. 


The author wishes to acknowledge the valuable help and suggestions given him by 
Dr. 8. C. Davidson, roentgenologist, Dr. N. W. Popoff, Director of Laboratories, and Dr. 
Carl Harris, Chief of the Orthopaedic Department, all of the staff of the Highland Hos- 
pital; he is also grateful for the assistance rendered him by two former residents,— 
Dr. Theodore Rulison, now of The Mayo Clinic, and Dr. John Daly, now a Lieutenant in 
the United States Army in Australia. 


REFERENCES 


MELENEY, F. L.: Zine Peroxide in the Treatment of Microaérophilic and Anaérobic 
Infections with Special Reference to a Group of Chronic, Ulcerative, Burrowing, 
Non-Gangrenous Lesions of the Abdominal Wall Apparently Due to a Micro- 
Aérophilic Haemolytic Streptococcus. Ann. Surg., CI, 997, 1935. 

The Prophylactic and Active Treatment of Surgical Infections with 
Zinc Peroxide. Surg. Gynec. Obstet., LXIV, 387, 1937. 

Treatment of Traumatic Wounds with Zine Peroxide. New York 
State J. Med., XX XIX, 2188, 1939. 

The Prevention and Treatment of Infection in Wounds Both Operative 
and Accidental. Bull. New York Acad. Med., XVII, 221, 1941. 


THE JOURNAL OF BONE AND JOINT SURGERY 














THE TREATMENT OF UNILATERAL CONGENITAL TALIPES 
EQUINOVARUS WITH THE DENIS BROWNE SPLINT 


BY FLOYD H. JERGESEN, M.D., BOSTON, MASSACHUSETTS 
From the Orthopaedic Service of the Children’s Hospital, Boston 


The early results obtained in the treatment of congenital talipes 
equinovarus by the Thomson modification of the Denis Browne splint 
and method on the Orthopaedic Service of Frank R. Ober, M.D., have 
been gratifying. The method consists in strapping the feet to a splint 
composed of two plates and a cross bar (Figs. 1-A and1-B). The repeated 
kicking of the infant manipulates the feet, and correction is controlled 
by changing the position of the plates attached to the cross bar. Dur- 
ing the treatment of bilateral club feet, complications, such as untoward 
deformities, have been insignificant. 





Fig. 1-A 





Fic. 1-B 


The type of splint now in use (the sponge-rubber cushion is not shown). The 
extension attachment is interposed between the foot plate on the normal side 
and the cross bar. The amount of pitch (A) of the extension attachment is de- 
termined at the time of the application of the splints. The V bend in the 
cross bar (B) is made close to the deformed foot. 
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In the treatment 
of unilateral congeni- 
tal talipes equinova- 
rus by this method, 
the author has ob- 
served the early ap- 
pearance of a valgus 
deformity of the nor- 
mal foot, which has 
caused some concern. 
It has been noted in a 
group of unilateral 
cases that, while the 





splints are applied, the 
Fic. 2 infant is inelined to 
_ The relative position of the feet with the hips and knees keep the knee and hip 
in extension. Correction of the unilateral deformity on the fj 
left is almost completed. Note that the normal right foot ON the abnormal side 


is in inversion. in extension, and the 
hip and knee on the 
normal side in flexion 
for prolonged inter- 
vals during the wak- 
ing hours. This 
asymmetrical position 
places the normal foot 
in eversion and at the 
same time maintains 
inversion or equinus of 
the deformed foot, de- 
pending on the degree 
of external rotation of 
the leg. The sugges- 
Fic. 8 tion made by Browne 





The relative position of the feet with the knees and hips and Thomson, that 
moar Laie Page Ay ow scan eBay Beg coreg the leg of the normal 
increased in this position. side should not be ex- 

ternally rotated dur- 
ing the period of treatment, was followed. Although this prevents ex- 
treme dorsiflexion of the normal foot, it does not prevent eversion. The 
abnormal leg is gradually brought into external rotation of 90 degrees, 
and then full dorsiflexion of the foot is obtained by making a V bend in 
the cross bar. It is important in both unilateral and bilateral cases to 
place this V bend in the cross bar in order to completely correct the equi- 
nus deformity. 
Although the patients were not observed sufficiently long to deter- 
mine whether or not this valgus deformity of the normal foot would per- 
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sist, it seemed desirable to modify the splint. In order to protect the 
normal foot from a valgus deformity, various types of inverted V and Z 
bends were placed in the cross bar without an adequate solution of the 
problem. However, the interposition of a detachable extension bar, 
one and one-half inches in length, between the foot plate of the normal 
side and the cross bar has satisfactorily avoided the occurrence of prona- 
tion of the normal foot. The removable extension bar is attached to the 
stock plate and cross bar by means of wing nuts (Fig. 1-A). A similar 
design could be obtained by making appropriate bends in an ordinary cross 
bar, but this would necessitate the making of special bars for right and 
left unilateral cases, and for bilateral cases. 

After the plates have been attached to the infant’s feet, the hip and 
knee are held flexed on the normal side and extended on the abnormal 
side, while the pitch of the extension attachment is adjusted. A sufficient 
pitch is placed (Fig. 1-A) so that the normal foot is in approximately a 
neutral position as to inversion and eversion in this position of the legs. 
It can be seen that, when both hips and knees are extended, the normal 
foot assumes the position of slight inversion (Fig. 2). It now makes no 
difference in what position the legs may be, for the normal foot remains in 
neutral or inversion (Figs. 2 and 3). 

The Denis Browne splint has been used in about forty bilateral and 
twelve unilateral cases at the Children’s Hospital, and in this experience 
it has been definitely demonstrated that this modification of the splint 
has a distinct advantage in the cases of single club foot. 


SUMMARY 


A suggestion is presented to prevent the concomitant occurrence of a 
valgus deformity of the normal foot during treatment of unilateral con- 
genital talipes equinovarus with the Thomson modification of the Denis 
Browne splint. 
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MARCH FRACTURES 


BY HOWARD E,. SWEET, M.D., CAMP CROFT, SOUTH CAROLINA 


Major, Medical Corps, Chief of Surgical Service, Camp Croft 


AND WENDELL H. KISNER, M.D., CAMP CROFT, SOUTH CAROLINA 


Major, Medical Corps, Assistant Chief of Surgical Service, Camp Croft 


The subject of painful feet is one of the most common complaints with 
which Army medical officers are faced. Because of the great frequency of 
foot complaints the modern Army physician should keep in mind the pos- 
sibility of the presence of march fracture. Under the present wartime 
set-up, with thousands of sedentary workers being inducted into the Army 
and undergoing a vigorous period of training, it is only natural to expect 
a large percentage of the patients to complain of foot pain. In the large 
training centers, these men first present themselves for examination and 
treatment at the Regimental Infirmary or Dispensary. This primary 
presentation of the patient takes place at the morning ‘‘sick call’’, where 
several doctors are compelled to see large numbers of patients in a very 
short time. During this “‘sick call” it is essential to ‘ 
patients requiring hospitalization. 

Mareh fracture, according to Meyerding and Pollock + was originally 
described by Breithaup in 1855. Breithaup, a German military surgeon, 
reported several cases of swollen, painful feet occurring in soldiers, follow- 
ing forced marches. To this condition he applied the name “ Fussge- 
schwulst’’. He was of the opinion that the condition was a traumatic 
inflammatory reaction in the tendon sheaths. Since 1855 numerous 
treatises have been contributed to the literature, mostly by the Germans 
and the French. 

March fractures, in the past, have been considered a condition com- 
mon only to those in the armed forces, but within recent years cases have 
been reported among the civilian population. Dodd states that civilians 
engaged in similar heavy occupations are subject to the same condition. 
March fracture may develop, also, in women whose occupations require 
prolonged standing and weight-bearing,—such as waitresses, shop assist- 
ants, and nurses. 


‘ 


‘weed out’’ those 


ETIOLOGY 


The majority of writers on the subject conclude that the lesion occurs 
in physiologically inadequate feet. Moore and Bracher do not believe 
that fatigue, overweight, or underdevelopment and functional disorders 
of the feet are underlying causes of the fracture. They state that vigor- 
ous activity in which an indirect force, in some unusual and unknown 
manner, is transmitted to the relatively weak second, third, and fourth 
metatarsal bones, is the cause of the injury. In their opinion, the first and 
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fifth metatarsal bones are well splinted on all four sides by the adjacent 
bones and by the construction of the shoe, whereas the second, third, and 
fourth metatarsal bones lack this support. Meyerding and Pollock ® are 
of the opinion that march fracture is the result of overloading of a foot 
already weakened functionally and anatomically. Inflammatory condi- 
tions may be factors in a small portion of cases, while in others neurogenic 
influences probably play a part. 

In this series of seventeen cases at Camp Croft, South Carolina, race, 
age, weight, and height seemed to play no part in the etiology of march 
fracture. The average age of the group was twenty-six years, the average 
weight 184 pounds, and the average height five feet, eleven inches. The 
average length of Army service of the group was seven and three-tenths 
weeks. The civil occupations of the men in this series were varied, and 
seemed to play no part in the etiology. The majority were engaged in 
work that required long hours on their feet. Six of the men were store 
clerks, three were truck drivers, one a social worker and ex-college distance 
runner, one a steel-mill laborer, one an assembler in a motor shop, one a 
machinist, one a waiter, one a textile worker, and one a roofer; the occupa- 
tion of one was unknown. 

It is the authors’ opinion that the theory advanced by Meyerding 
and Pollock * explains the production of march fracture in each of their 
cases. The bone lesions were incurred by the patients while they were 
undergoing strenuous marches with considerable overloading of feet that 
were probably already weakened functionally and anatomically. 


PATHOLOGY 


The second, third, and fourth metatarsal bones are the bones in- 
volved, the second being the most common. In only one of the cases was 
the fourth metatarsal involved. The earliest change noted on the roent- 
genogram is a thin, transverse, hair-line fracture through the cortex of the 
metatarsal bone. At times this line is so faint that it is necessary to use a 
reading glass to visualize the fracture. It is not uncommon in the early 
stage of the lesion for the roentgenogram to reveal a normal-appearing 
bone. Later roentgenograms show a crack transverse fracture with be- 
ginning of callus formation. Still later roentgenograms reveal a spindle- 
shaped mass of callus surrounding the line of the fracture. Occasionally, 
in advanced cases, there may be only a mass of callus with no fracture line 
visible. Several cases of bilateral involvement have been reported, includ- 
ing one by Drummond who reported a case of bilateral involvement in a 
nurse. In one of these cases both the second and third metatarsals were 
involved. 

Krause states that the changes which take place at the point of frac- 
ture may be divided into four stages, all demonstrable roentgenographi- 
rally. In the first stage which occurs within the first seven to ten days 
following onset of symptoms, it is difficult to demonstrate the fracture. 
During the following week, the second stage, a loosely ealeified, fuzzy, 
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spindle-shaped callus is seen around the shaft of the second or third meta- 
tarsal, where these fractures are generally located. ‘The fracture line is 
usually visible at this stage. During the third stage, the callus appears 
denser and more circumscribed, and looks harder. In the final stage, 
several months later, a slight thickness of the cortex is the only remaining 
sign. 

SYMPTOMS 


Stammers states that no foot trouble is more dramatic in onset or 
crippling in effect than the so-called march fracture. The authors’ ex- 
perience at Camp Croft is contrary toStammers. In this series, the onset 
was insidious; in only one case was the onset dramatic. The first symp- 
tom noted is a burning or aching pain in the forepart of the foot. Most of 
the patients referred to the dorsum of the foot in locating the pain. 

Swelling is usually marked on the dorsum of the foot. This is con- 
trary to these civilian cases described by Meyerding and Pollock,’ in 
which there was a minor degree of oedema. At times, when the patient 
continues weight-bearing for several days following the onset of pain, the 
dorsum of the foot becomes swollen and tender and occasionally inflamed. 
Because of the presence of inflammation and increased heat, an occasional 
case has been admitted to the hospital with the diagnosis of non-suppura- 
tive cellulitis. 

The average soldier with this condition continues on the march, and 
delays reporting to ‘‘sick eall”’ for several days. The pain in the forepart 
of the foot is progressive, and is associated with marked oedema after 
continuing on duty for several days. In the early stages of the lesion, all 
of the patients experienced complete relief when at rest. Later when 
marked oedema had set in, elevation of the part with the use of heat was 
necessary to relieve pain. One of the patients gave a history of pain in his 
left foot for six or seven weeks with sudden increase in pain on the day 
before admission to the hospital. Roentgenograms revealed an old frae- 
ture of the second metatarsal surrounded by callus, and a new fracture of 
the third metatarsal of the left foot. 


CASE REPORTS 


Case 1. G. L. M., a white soldier, aged twenty-two vears, was admitted January 
24,1942. He had been in the Army service four months, when, on January 16, 1942, he 
noticed pain in his left foot while drilling. The pain gradually increased in severity during 
the next few days, and swelling of the foot was noted. He was admitted to the Hospital 
eight days following the onset of his illness. Examination at the time of admission re- 
vealed moderate oedema over the dorsum of the left foot. Tenderness was present on 
palpation over the distal half of the second metatarsal bone. Flexion of the second toe 
caused pain along the metatarsal bone. A roentgenogram taken at this time was nega- 
tive. Two weeks later, a roentgenogram revealed moderate callus formation at the site 
of a fracture line near the head of the left second metatarsal bone. 

He was discharged March 20, 1942, in excellent condition. 


Case 2. W. F. L., a white soldier, aged twenty-two years, was admitted April 14, 
1942. He had had three months of Army service, when he began to notice pain and swel- 
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ling of his left foot on or about February 8 or 10, 1942. He was given dry-heat treatment 
off and on for several weeks in the Regimental Infirmary. There was little improvement 
during this period, and on April 13, 1942, following calisthenics, the pain in his left foot 
became more severe. On April 14, 1942, he was admitted to the Station Hospital. Ex- 
amination revealed marked swelling of the dorsum of the left foot with tenderness 
throughout the metatarsal region. A roentgenogram of the left foot on admission re- 
vealed a fracture of the second metatarsal, surrounded by dense callus, and a fracture line 
through the distal third of the third metatarsal bone. 

He was discharged June 30, 1942, in excellent condition. 

CasE 3. C.S. H., a white soldier, aged twenty-six years, was admitted May 25, 
1942. He had had four months of Army service, when he noticed pain in his left foot on 
May 22, 1942, while on a night hike. The patient continued on duty until May 25, 1942, 
when the pain became so severe that he was admitted to the Hospital from the Regimen- 
tal Infirmary. Examination revealed moderate oedema of the dorsum of the left foot 
with tenderness over the distal ends of the metatarsal bones. Manipulation of the foot 
and weight-bearing caused severe pain. A roentgenogram taken on admission revealed 
a fracture line through the distal third of the second metatarsal bone of the left foot 

He was discharged July 29, 1942, in excellent condition. 


DIAGNOSIS 

A history of insidious onset of pain in the foot, which is progressive, 
and is relieved by rest, and within twelve to twenty-four hours is asso- 
ciated with oedema of the dorsum of the foot should suggest march frac- 
ture. In making the diagnosis, the history is very important. Because 
of the large number of patients seen with foot pain in the Army, it is im- 
portant to take roentgenograms of every patient who complains of pain 
on weight-bearing. 

There is tenderness over the involved bone, more commonly the 
second, near the head of the bone, with oedema of the dorsum of the foot. 
In the absence of positive roentgenographic findings of a fracture line, 
other roentgenograms should be taken several days later, at which time 
callus formation will be visualized at the fracture site. 


TREATMENT 


The authors’ treatment for this not uncommon condition is immo- 
bilization of the foot in a plaster boot for a period of four to eight weeks, 
depending on the roentgenographic findings of adequate callus formation. 
Following removal of the plaster boot, the patient is given one to two 
weeks of rest and physiotherapy, and then is returned to full military duty. 
In several of these cases, it has been necessary to readmit the patient to 
the Hospital for an additional week of rest and physiotherapy, because of 
continued pain in the foot on weight-bearing. 

In conclusion, it should be pointed out that the incidence of march 
fracture is increasing, because of the rapid growth of the Army, and the 
making of a correct diagnosis is easy when this condition is kept in mind. 
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THE TREATMENT OF CONGENITAL HYPEREXTENSION 
OF THE FIFTH TOE 


BY F. C. GOODWIN, M.D., F.A.C.S., AND F. M. SWISHER, B.S., M.D., 
HOT SPRINGS, NEW MEXICO 


From the Carrie Tingley Hospital, Hot Springs 


Congenital hyperextension of the fifth toe seems to be a subject which 
is not extensively handled in the medical literature. It is not a common 
defeet, but neither is it rare. 

The important thing is that, when it does occur, it can be very dis- 
abling and will continue to be so until it is adequately treated. It is a 
subject which may well be brought up at this time, because of its applica- 
tion to war-time medicine. A man or woman with this deformity may be 
handicapped to a point where he is useless in either military or industrial 
life. Yet, a simple operation and two weeks of convalescence can make 
that individual capable of the most rigorous activity. 

Therefore, the authors wish to discuss the 






treatment of this deformity, and to present an 
operative technique which has been found very 
satisfactory for this condition. Probably the 
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oldest, and perhaps still the most common, tech- 
nique for treatment of a deformed toe is ampu- 
tation.» ® 7 Amputation frequently leaves a 
painful, callous area over the head of the meta- 


\\ 


tarsal, and may lead to deformity of the other 


\" 


toes. Also, the very word “amputation” car- 
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ries a certain amount of psychic trauma for any 
patient, which may be sufficient to cause refusal 
of operation. In any ease, the absence of the 
digit leads to embarrassment later, especially in 
children. Manipulation and splinting without 
surgery have been suggested for children.’ ® 
This may be successful in very young children 
with mild deformities, but it requires long and 
tedious treatment. Simple tenotomy of the ex- 
tensor tendon has been suggested, but this alone Fic. | 

usually will fail because the skin and the capsule 

remain tight.2:5»® Several more complicated surgical procedures have 
been deseribed.!: *: 4 6 
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The authors’ technique has been highly successful in 100 per cent. of 
a series of about twenty cases, including males and females, children and 
adults, and patients in both private and institutional practice. It is felt 
that there are three structures involved in this deformity,—namely, skin, 
tendon, and capsule. This operation takes care of all of these. 
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TECHNIQUE 


After the skin of the foot has been surgically prepared and draped, 
and a tourniquet applied if desired, a Y-shaped incision is made at the base 
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of the involved toe on the dorsum of the foot (Fig. 1). The stem of the 
Y extends proximally over the extensor tendon. The crotch lies almost 
directly over the metatarsophalangeal articulation. The branches of the 
Y extend diagonally distalward about halfway around the toe. The angle 
between the branches should not exceed 90 degrees, and may be somewhat 
less than that. 

The incision is carried down to expose the extensor tendon (Fig. 2). 
A knife is passed through the tendon, making a horizontal slit about 
two centimeters long. The tendon is divided by placing the knife 
blade in the slit and cutting through half of the tendon at the proximal end 
of the slit and the other half at the distal end of the slit (Fig. 3). This is 
the usual Z-plasty used for tendon lengthening. 

The joint capsule is exposed and simply cut at least 180 degrees 
around the joint (Fig. 4). If the original deformity is mainly hyperexten- 
sion, then the capsulotomy is done mainly on the dorsum. However, if 
there is marked adduction in the deformity, then the capsulotomy must 
extend well down on the medial side of the joint. 

At this time the toe should be very freely movable, and should as- 
sume a normal position without foreing. The toe is placed in this position 
and maintained there while the severed tendon is repaired; plenty of 
lengthening is allowed, so that the tendon is loose when the toe is in the 
normal or slightly flexed position. No repair of the capsule is done. 

With the desired position of the toe still maintained, the skin is 
closed, starting at the proximal end of the stem of the Y and allowing the 
triangular flap of the skin to slip distally as far as necessary before it is 
sutured into the incision (Fig. 5). After closure, the angle between the 
branches of the Y will be more obtuse and the incision will approach a 
T-shape. 

Any adequate method of maintaining the position of the toe post- 
operatively may be used, but perhaps the best, for ten days or so, is a short 
leg plaster-of-Paris cast, with a minimum of padding over the area of the 
surgery, carefully molded in this area so as to maintain the desired position. 
After the incision has healed and the stitches have been taken out, the 
patient is taught to strap the toe down with adhesive (Fig. 5), and this strap- 
ping is continued for six weeks. If desired, especially in adults, this type 
of fixation may be used immediately after surgery and no cast applied. 

The procedure may be carried out very satisfactorily under local 
anaesthesia. 
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HERNIATION OF THE CAUDA EQUINA FOLLOWING 
LAMINECTOMY OF THE SACRUM * 


BY MAURICE H. HERZMARK, M.D., NEW YORK, N. Y. 


From the Hospital for Joint Diseases, New York 


It is generally believed that sacral laminectomy can be performed 
without the occurrence of any untoward sequelae which may be directly 
attributed to removal of the neural arch. 

Opinion on this point, however, is not unanimous. Some neuro- 
surgeons, fearing the weakening of the neural arch, have suggested hemi- 
laminectomy or other osteoplastic operations. In his latest book, 
Klsberg ! says, ‘‘These osteoplastic procedures were devised because it 
was believed that complete removal of spinous processes and laminae in a 
laminectomy would leave behind a weakened vertebral column and a 
cord more exposed to injury .. . if the different muscle and fascial 
layers are carefully sewed together and if they heal by firm union, they 
form a perfect protection for the cord and dura.” 

By and large this opinion seems to be confirmed by the fact that in 
the literature of the past five years, no case of cord injury following 
laminectomy has been found. On the other hand, the fears of the others 
are not entirely unfounded, as the following case of protrusion of the cord 
after laminectomy will indicate. 


CASE REPORT 


R. R., a white male, aged forty years, hoisting-machine operator, injured his back on 
October 25, 1937, while cranking the motor of his machine. His back was strapped, but 
after several days the pain became very severe, and he was required to rest in bed for 
three weeks. This did not relieve the symptoms, and his attending physician referred 
him to an orthopaedic surgeon who manipulated his spine under an anaesthetic, and 
applied a plaster-of-Paris spica. Some improvement was noted during the period of 
immobilization, but on removal of the plaster the pain recurred. Following this, other 
physicians and surgeons prescribed various measures which afforded no definite relief. 

The patient was next examined by a neurosurgeon who, thinking the pain might be 
due to protrusion of an intervertebral disc, injected lipiodol. Roentgenographic studies 
failed to confirm this diagnosis. 

About five months elapsed before authorization was granted to remove the lipiodol, 
and this was done on June 2, 1939, by trepanation of the upper sacral segment. The 
neurosurgeon reported that ‘‘when the dura was opened, the lipiodol was readily found 
moving freely with changes of position of the patient. This was irrigated out, and then 
some of the arachnoid membrane, which appeared thicker than normal, was freed from 
around the roots of the cauda equina at this level.” 

The pain and weakness of the lower back became more and more severe, and after 
two months of sedation and analgesic medication, the patient was referred to the author’s 
care by his family physician. An'examination made on August 19, 1939, showed an alert 
man who walked with his back held very stiffly, and moved very guardedly. The essential 
findings were: marked limitation in motion of the spine; marked spasm of the back 

* Presented at the New York Academy of Medicine, Orthopaedic Section, New 
York, N. Y., December 19, 1941. 
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muscles even in the recumbent position; inability to turn from supine to prone position 
without assistance; marked limitation of straight-leg raising on both sides; and localized 
tenderness to pressure along the entire lumbar region. 

Roentgenograms of the lumbar spine made on July 28, 1939, showed obliteration of 
the intervertebral articulations of the third, fourth, and fifth lumbar vertebrae. There 
appeared also in the spinal canal region some opaque material, obviously lipiodol. The 
spinous process of the fifth lumbar vertebra and the upper sacral segment were absent 























Fia. 1 


‘July 28, 1939. Roentgenogram of lumbar spine showing lipiodol remaining 
after laminectomy for removal of this material. 
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On the basis of the history and of these findings, a diagnosis of traumatic spondylitis 
was made, and the patient was admitted to the Hospital. He was placed upon a Herz- 
mark frame, and, after twelve days, when the spasm had relaxed, a plaster-of-Paris jacket 
was applied on a Goldthwait frame. Subsequent treatment consisted of physiotherapy 
and the substitution of a leather brace for the plaster jacket. 

Although the acute symptoms were relieved by the treatment, the pain always re- 




















Fig. 2 


Roentgenogram made six weeks after spine fusion. Note the bony bridge over 
the defect inthe sacrum. (Some of the lipiodol had been removed, together with the 
fibrous band found compressing the cauda equina. 
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Fic. 3 
Sketch of condition found at operation for spine fusion 
A: Cauda equina protruding from defect in sacrum produced by laminectomy. 
B: Fibrous band clamping cauda equina into loop. 
C: Stump of first sacral laminar segment. 
D: Stump of fifth lumbar spinous process. 


curred when support was removed. The indications now seemed to warrant a spine 
fusion, as a means of internal splinting and support of the spine. This opinion was 
confirmed by a competent orthopaedic surgeon. 

Authorization for this procedure was not granted by the insurance carrier, and, as a 
conservative measure, deep roentgenotherapy was tried without relief of symptoms. 
Meanwhile the pain and weakness became worse, so that the patient was unable to walk 
a block without assistance. The gait was shuffling in character because of inability to 
balance on one leg unsupported. 

In February of 1941 the chief physician of the carrier agreed to the advisability of 
spine fusion, and this was performed at the Hospital on March 11, 1941. 

An incision was made from the first lumbar vertebra to the sacrum. The spinous 
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processes were denuded of periosteum and the laminae were exposed. On the right side, 
just proximal to the sacrum and in the defect made by the previous laminectomy, the 
cauda equina covered with dura was found, lying exposed and pressed upon from above 
by a band of tough fibrous tissue. The cord protruded from the canal in a loop-shaped 
segment, caught by the fibrous band above and compressed against the sharp thin ledge 
of bone which formed the lower boundary of the defect in the sacral canal. When the 
fibrous tissue was removed, the cord was released and fell back into place without touch- 
ing the ledge. The facets were removed from the intervertebral articulations from the 
second to the fifth lumbar vertebrae; chips of bone were removed from the laminae and 
were placed across the interlaminar spaces. The spinous processes were treated accord- 
ing to Hibbs’ technique. The gap in the neural canal was covered over by taking thin, 
flat pieces of bone from the sacrum, and placing them across the canal like tiles, until the 
cauda equina and its canal had been completely roofed. The wound was closed in layers 
in the usual manner. 

On the tenth postoperative day, the patient’s condition was most gratifying. The 
wound had healed per primam, temperature was 99 degrees, and the patient felt very 
little discomfort when he was moved from side to side. On the fifteenth postoperative 
day it was possible to flex the patient’s knees and hips up on the abdomen, and straight- 
leg raising was free and painless to 140 degrees. He was replaced on the convex frame. 

The only postoperative complication was a thrombophlebitis of the left femoral 
vein, which set in on the nineteenth postoperative day. This was controlled with ice 
bags at first, and later with heat and wet applications. After five weeks, the spinal brace 
was applied and the patient left his bed. He was able to walk without shuffling, and 
could support himself on one leg at a time. After six weeks he was discharged, wearing 
his spinal brace and an elastic bandage on his left lower extremity. 

On May 28, 1941 (ten weeks after the operation), the following observation was 
reported: “The patient is able to walk without shuffling his feet, and can support his 
weight on either leg. The pain in the back, which had previously been so distressing, is 
now completely relieved. He is still suffering from pain and swelling of the left lower 
extremity due to the thrombophlebitis which developed postoperatively.”’ 

After several months of postoperative physiotherapy, this claimant improved so 
much that he was able to learn the trade of tool-making. He is now gainfully employed 
at this occupation and works ten hours daily, using no appliance except a canvas sacro- 
iliac belt to prevent fatigue. 


This case of herniation of the cauda equina through a defect in the 
sacrum, made to remove lipiodol, emphasizes the need of caution in open- 
ing the spinal canal. It may be concluded that defects in the spinal canal 
are better protected if bone chips are laid across them before closing the 
soft tissues. 


1. Exsspere, C. A.: Surgical Diseases of the Spinal Cord, Membranes, and Nerve 
Roots: Symptoms, Diagnosis, and Treatment. New York, Paul B. Hoeber, Inc., 1941. 
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HEREDITARY DYSCHONDROPLASTIC GENU VARUM 
BY EBER RESNICK, M.D., LOS ANGELES, CALIFORNIA 
From the Children’s Hospital, Los Angeles 


Dyschondroplasia is a retardation of the normal transformation of 
primordial cartilage into growing bone, which results in irregularity of 
ossification at the epiphyseal-metaphyseal junction of the long bones. 
The first case was described by Ollier in 1899. Since that time, many case 
histories have been reported in the literature, and recently there have 
been several articles describing dyschondroplastic bow-legs. 

During the past year, the author has followed three cases of dyschon- 
droplastie bow-legs in a mother and two children. A summary of the 
three cases follows: 

Mrs. D., aged forty-four, fifty-one and one-half inches tall, was one of twelve chil- 


dren. She had a normal birth, and her birth weight was eleven pounds. She walked at 
eight months, and has been told that her legs have been bowed since she was one vear of 





Fic. 1 


Photograph of family showing the characteristic genu varum. The daughter is in 
the center, and has been operated upon. Note the slight varus of the right leg. 
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Fic, 2 Fic. 3 
Fig. 2: Mrs. D. September 4, 1941. Roentgenogram showing extreme bowing 
of the mother’s left femur. 
Fig. 3:M.D.S8. September 20, 1941. Roentgenogram showing the appearance 
of the osteotomized leg of the daughter twelve years after surgery. 


age. She began to use crutches at the age of twelve, and has used them since. She has 
marked bowing of both femora as well as of both tibiae. 


M. D. S. is one of six children, two of whom have the characteristic bowing deformi- 
ty of the lower extremities. She is twenty-two years of age, and is four feet eight 
inches tall. Her legs began to bow when she was about twelve months of age. At the 
age of ten, surgery was done,—nine separate osteotomies over a period of two years. 
Healing took place normally. She has rather good results from her surgery with the 
exception of a slight bowing of the right lower extremity. She walks well, and has no 
pain or disability. She is married and has a normal male infant, sixteen months of age, 
whose roentgenograms show no abnormality. 


B. D. was normal at birth, and walked at thirteen months. His legs were not bowed 
at this time, but at the age of two bowing began and appeared to progress until his admis- 
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Fic. 4-A 


B.D. June 7, 1941. Preoperative 
roentgenogram of both lower extremities 
showing marked genu varum deformity. 


Fic. 4-B 


B. D. March 25, 1942. End result of 
osteotomies on the left femur, tibia, and 
fibula. On the right, only the osteotomy 
of the femur has been carried out. 


Fig. 4-C 
B. D. June 1, 1942. Photograph of 
patient after cast has been removed, but 
before walking. 


sion to the Hospital at the age of eight. 
While he was in the Hospital, laboratory 
reports were normal. During the course 
of the year, supracondylar osteotomies 
were done on both femora, just above the 
epiphyseal line, and valgus corrective po- 
sition was obtained and maintained by 
plaster spicas. Then osteotomies of both 
tibiae and fibulae were done. Callus de- Fie, 4-C 

veloped normally at all osteotomy sites, 

and the fracture lines became clinically solid in eight weeks’ time. The operative pro- 
cedures were carried out on this patient at the age of eight. 





The parents of Mrs. D. were six feet two inches and five feet 
eight inches in height, respectively, and no evidence of any bone deformi- 
ty was present in this generation, or in any previous one so far as can be 
determined. 
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ETIOLOGICAL POSSIBILITIES OF MARCH FRACTURES 
BY E. BERKMAN, M.D., CAMP LEE, VIRGINIA 


First Lieutenant, Medical Corps, United States Army 


March fractures still appear periodically in the general run of ortho- 
paedic patients seen in Army Hospitals. In our Clinic, where at least 
40 per cent. of complaints are referable to the foot, ‘“‘march fractures”’ 
must be constantly kept in mind, especially in new recruits. 

Looking at the foot as a weight-bearing structure, it is known that the 
body weight is levered during mobility by the pull of the calf muscles on 
the metatarsal heads, and during this action there is considerable dorsi- 
flexion of the toes at the metatarsophalangeal joints. There is slight 
motion at the tarsal joints also, but walking can be performed comfortably 
and well with the whole tarsus rigid, providing the metatarsophalangeal 
joints are free. 

From the anatomical standpoint, it is known that the second and 
third metatarsal bones are longer than the remaining ones, and therefore 
bear more weight, and are subjected to more stress and strain on the take- 
off, especially if the plumb line of the body weight is distributed abnor- 
mally (the normal weight-bearing line is from the anterior superior spine 
through the mid-line of the patella to the center of the second toe of each 
foot) and there is a loss of dorsiflexion of the metatarsophalangeal joints. 

Due to the fact that the bellies of the interossei are usually found at 
the upper and middle thirds of the lateral borders of the metatarsals, it 
may be assumed that the distal thirds of the metatarsals would be less 
vascular. 

With these few anatomical points in mind the following observations 
are noted: 

1. Fifteen march fractures, diagnosed and treated, were proved by 
history, physical examination, and repeated roentgenographic studies. 

2. Roentgenographic studies showed fourteen fractures involving the 
second and third metatarsals in the distal third. Ten were transverse; 
the fracture lines of the remaining four were never seen, but callus forma- 
tion was noted approximately two weeks after injury. The fifteenth 
fracture, clearly seen, transverse in type, and involving the middle third, 
was in a patient forty-two years old. 

3. Thirteen fractures were in new recruits who had been inducted 
not over two weeks before. 

4. All fifteen patients had been subjected to routine basic training 
and long hikes. 

5. Symptoms of all fifteen patients appeared either during a march or 
ten to twenty-four hours afterward. 

6. Pain, lameness, and swelling were the three major symptoms. 
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7. All patients wore new army shoes that were stiff and resistant. 

8. Thirteen patients were about twenty-four years of age; one was 
thirty-eight years old; and one, forty-two years. 

9. All fifteen showed some loss of voluntary dorsiflexion. The aver- 
age dorsiflexion angle at the metatarsophalangeal joints in 100 patients, 
as determined by a goniometer, was 65 degrees. In the fifteen patients 
with fractures, voluntary dorsiflexion angulation averaged 50 degrees. 

10. Treatment consisted of using a cane, wearing army shoes, and 
light massage and heat. The average hospital stay was five weeks. 
Later on, through the Orthopaedic Clinic proper, instructions were given 
to increase the range of motion of the toes, especially of plantar and dorsi- 
flexion at the metatarsophalangeal joints. 

Proper shoe adjustments were instituted to correct the abnormal 
weight-bearing line. Approximately six weeks following diagnosis of 
march fracture, all fifteen patients were doing full duty. 


CONCLUSIONS 

1. The anatomy of the second and third metatarsals should be con- 
sidered when the etiological factors of march fractures are discussed. 

2. Repeated roentgenographic studies are necessary before a true 
diagnosis is established. 

3. The majority of march fractures occur in the second and third 
metatarsals. 

4. Long hikes and stiff army shoes predispose to this particular type 
of fracture. The long hikes probably cause a severe foot fatigue in new 
recruits, while the resistant army shoes prevent a proper take-off, and 
produce excessive stress and strain over the metatarsal heads. 

5. Loss of the normal range of motion at the metatarsophalangeal 
joint, probably due to a tight capsule, predisposes to further loss of proper 
take-off and a resultant extra load on the metatarsal shafts. 

6. The majority of these fractures are easily treated, hospitalization 
is not long, and the army shoe acts as an ideal splint. 
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THE ANVIL-RETRACTOR 


BY WALTER P. BLOUNT, M.D., MILWAUKEE, WISCONSIN 


The lack of stability of a long bone when it is being cut by a mallet 
and chisel has long been a source of annoyance. Even if a padded wedge 
is used appropriately, the bone may still vibrate and split, spattering 
blood and traumatizing soft parts. 

Nailing operations and osteotomies at the hip inevitably produce 
some shock. The only resistance to the driving force of the mallet is the 
soft parts of the thigh, and the painful (usually fractured) hip. The 
author has repeatedly demonstrated that the only shocking procedure in 
hip-nailing is the actual pounding transmitted to the femoral head and 
neck. 

Bunnell has devised an ingenious anvil to stabilize phalanges during 
osteotomy. It occurred to the author that the same principle could be 
adapted for use at the hip and in osteotomies of the long bones. 

The anvil-retractor (Fig. 1) is the product of considerable experi- 
mentation with shape, size, and weight. 
It is designed to slip behind the aver- 
age bone through an incision directly 
lateral to or over the bone. It is usu- 
ally introduced subperiosteally. In 
an osteotomy, the chisel cut is made 
directly against the inertia of the four- 





pound anvil, reinforced by the assist- 
ant’s two hands and arms. Theoret- 
ically both handles should be perpen- 
dicular to the long axis of the thrust. 
The handle farthest from the retractor 
is attached as it is, because, practi- 
cally, this position is just as satisfac- 
tory, and the handle serves as a pedes- 
tal if it is necessary to offer resistance 
to a blow directed toward the table. 
It would be ideal to have the weight 
directly opposite the blow as Bunnell 
has pointed out.!. This is impractical 
at the hip, however, where the anvil- 
retractor finds its greatest usefulness. 

In most operations on the hip, it 
is desirable to stabilize the bone and 





Fia. | 


secure resistance along wi etrac- 
A four-pound anvil-retractor is sup- ; ' bbs sistance along with ret a 
plied with two handles, but in certain tion. The blade of the retractor is 
locations the weight of the anvil is suffi- introduced subperiosteally above and 
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The anvil-retractor is most useful in nailing operations at the hip, where it serves 
as an efficient retractor and absorbs the shock of the pounding. 





Fic. 3 
A photograph taken during an operation shows the anvil-retractor in place at the 
hip. 
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are such that, with an average thigh, the weight of the anvil and the upper 
handle come to lie above and somewhat behind the site of the blow. The 
second handle is forced down between the thighs as far as the draping will 
permit. Ina thin individual, the weight may be brought well back of the 
blow. By holding the blade at about the level of the lesser trochanter, 
the assistant across the table can absorb almost all of the shock of a blow 


directed medially against the greater trochanter. 

Figures 2 and 3 illustrate the application of the anvil-retractor to the 
hip. The utility of this simple gadget as a retractor will at once be ap- 
parent. Its value in reducing shock and simplifying osteotomy is evident 
only after its use. Undoubtedly the same principle can be modified in 
various ways for specific uses in bone surgery. 


1. Bunnell, Sterling: Personal Communication. 
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COMPLETE MEDIAL DISLOCATION AT THE 
SUBASTRAGALAR JOINT 


A Case REPORT 


BY IRVING WOLIN, M.D., CHICAGO, ILLINOIS 


From the Michael Reese Hospital, Chicago 


This case report is submitted because of the rareness of the injury. 
Key and Conwell ! state that subastragalar dislocations may result from 
falls or severe torsion injuries of the foot, such as usually result in fractures 
or fracture-dislocations at the ankle. While the astragalus remains in its 
normal location, separation takes place at the subastragalar and astrag- 
aloscaphoid joints, and the foot is displaced upon the astragalus. The 
circulation may be markedly impaired because of the distortion. If car- 
ried out reasonably soon after the injury, reduction by gentle traction and 
manipulation is usually simple, and the prognosis is good. 


A. L., a male, forty-five years old, entered Michael Reese Hospital, October 8, 1938, 
about one hour after he had fallen from a ladder while his right foot remained caught 
between two rungs. Deformity of the foot and complete disability had been immediate 

On examination the right foot was in complete and fixed inversion, cold, and pale. 
The dorsalis pedis pulse was impalpable. The malleoli of the ankle were in normal 





i 


bia. 1-A Fig. 1-B 


October 8, 1938. Anteroposterior and lateral views of the mght ankle showing 
complete medial dislocation at the subastragalar joint. There is also an incomplete 
fracture at the base of the fifth metatarsal. 
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Fic. 3-A Fia. 3-B 


February 8, 1939. Four months after injury, the subastragalar joint appears normal. 


position, but just below the lateral malleolus the lateral-inferior angle of the body of the 
astragalus protruded under the tightly stretched skin. Roentgenograms revealed a 
complete medial subastragalar dislocation (Figs. 1-A and 1-B). 

Reduction was performed under ether anaesthesia. The patient’s knee was allowed 
to flex over the edge of the table. The operator, seated on a low stool, grasped the foot 
and exerted gentle traction, at the same time increasing the inversion very slightly. 
After a few moments the foot was gently everted, and the dislocation was easily and com- 
pletely reduced. A cast was applied from the knee to the toes, with careful molding of the 
plaster about the ankle and foot. 

Roentgenograms taken on October 10, 1938, showed satisfactory reposition. Two 
weeks later a walking iron was attached to the cast. Immobilization was maintained 
for eight weeks; then an elastic support and contrast baths were employed for a short 
time. 

On February 8, 1939, the foot had normal contour, function, and stability; and roent- 
genograms appeared normal (Figs. 3-A and 3-B). The patient has remained free from 
symptoms. 


l. Key, J. A., anp ConwE.Li, H. E.: Fractures, Dislocations, and Sprains. Ed. 2, 
p. 1195. St. Louis, The C. V. Mosby Co., 1937. 
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JAMES TORRANCE RUGH 


1867-1942 


Dr. James Torrance Rugh was born June 11, 1867, in New Alexandria, Westmore- 
land County, Pennsylvania. He received his B.A. degree from Adrian College, Michi- 
gan, in 1889, and in 1892 was graduated from Jefferson Medical College, the same college 
from which his father, Dr. Jacob W. Rugh, was graduated. The following year he served 
as resident physician in the Jefferson Hospital. In 1903, he was married to Eleanor 
Stevenson of Abington, Pennsylvania; four children were born to them, three of whom 
are living. He died October 12, 1942, at his home in Cynwyd. 

In 1893, Dr. Rugh entered into the practice of medicine, at first being associated 
with Dr. H. Augustus Wilson. In 1905, he was appointed the first orthopaedic surgeon 
to the Methodist Episcopal Hospital, where he established a clinic; and in 1912, he was 
appointed to the Staff of the Philadelphia General Hospital. He also held positions in 
the Lying-In Charity Hospital, Women’s Hospital of Philadelphia, Montgomery Hos- 
pital at Norristown, Pottstown Hospital at Pottstown, and the Eastern Pennsylvania 
State Institution for Epileptic and Feeble-Minded at Spring City, Pennsylvania. 

In 1895, he became connected with the Philadelphia Polyclinic, and from 1897 to 
1899 was Adjunct Professor of Orthopaedic Surgery in Jefferson Medical College; and in 
1914, he became Clinical Professor at the Woman’s Medical College of Pennsylvania. 
Following the resignation of Dr. Wilson, Dr. Rugh was elected to fill the Chair of Ortho- 
paedic Surgery in Jefferson Medical College. In 1938, he resigned from active teaching, 
and was appointed Emeritus Professor. Dr. Rugh was awarded the degrees of LL.D. 
by Gettysburg College in 1930, and D.S. by Adrian College in 1940. 

In 1916 he joined the Medical Reserve Corps of the Army. He entered active serv- 
ice, and served, among other assignments, as consulting surgeon to many of the camps 
and base hospitals in the United States. At the time of his retirement, he held the rank 
of Lieutenant-Colonel. 

Dr. Rugh was a member of the International Society of Orthopaedic Surgery, The 
American Academy of Orthopaedic Surgeons, American Medica! Association, Pennsylvania 
State Medical Society, Philadelphia County Medical Society, Philadelphia Academy of 
Surgery, Philadelphia Rotary Club, Philadelphia Medical Club, and other organizations. 

From the time of his graduation, Dr. Rugh was interested in orthopaedic surgery. 
He derived a great deal of encouragement from his association with the two pioneers in 
orthopaedic surgery in Philadelphia, Dr. H. Augustus Wilson and Dr. Gwilym G. Davis. 
He devoted himself to the development of his chosen specialty, and particularly inter- 
ested himself in teaching and giving encouragement to the younger group of men. 

Dr. Rugh was a man of high ideals, and was characterized by an earnest and per- 
sistent application to the special problems which he undertook to solve. At times he 
seemed a bit intolerant of his confreres, but as discussions progressed there invariably ap- 
peared the kindly, considerate nature of the man for the feelings of others. He might 
differ strongly on principles, but his final opinion was always softened by acknowledg- 
ment and appreciation of the other’s viewpoint. 

He gave a great deal of time and effort to the problem of the crippled child, not only 
to the surgical aspect, but also to the broader field of providing opportunities for the 
relief of that large group of crippled children who lived away from the medical centers and 
in consequence were unable to obtain adequate medical care. 

He was one of the early members of The American Orthopaedic Association, and al- 
ways took an active part in it. His attendance at meetings was productive, in that his 
participation in discussions revealed that he had definite ideas on the problem under con- 
sideration and spoke to contribute his part to the discourse. His opinions carried weight. 

He was loyal to the cause of orthopaedic surgery and his influence and counsel will be 
greatly missed. He had a full and wholesome career, and in our regret at his passing we 
can feel that he contributed definitely to his era. 
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The Eighth Semi-Annual Meeting of the Tri-State Orthopedic Society was held 
at the University of Indiana Hospital, Indianapolis, Indiana, October 24, 1942. 

There was an attendance of nine members, which was considered good in view of the 
fact that nineteen of the twenty-nine members are in the Armed Forces. 

An interesting program was put on by members of the Orthopaedic Staff of the 
University of Indiana Hospital. 

If there are enough members left, the next meeting will be held in Charleston, West 
Virginia, in April, 1943. 


Dr. Joel C. Swanson announces the removal of his office from The Fargo Clinic to 
407 Black Building, Fargo, North Dakota. 


Dr. W. Eugene Wolcott has moved his office from Des Moines, Iowa. His present 
address is 606 Bellin Building, Green Bay, Wisconsin. 


The Eleventh Annual Convention of The American Academy of Orthopaedic 
Surgeons will be held at the Palmer House, Chicago, January 17, 18, 19, and 20, 1943, 
combined with the Thirtieth Annual Meeting of the Clinical Orthopaedic Society. The 
Presidents of the two organizations, Carl E. Badgley, M.D., Ann Arbor, Michigan, and 
Ralph Ghormley, M.D., Rochester, Minnesota, will preside over the sessions of their 
respective societies. The meeting will be streamlined, informal, and devoted to War 
Surgery. Registration begins at 11:00 A.M., Sunday, January 17, 1943. Various com- 
mittee meetings will be held that morning, and Scientific Motion Pictures and Instrue- 
tional Courses will be given in the afternoon. On Sunday evening there will be a panel 
discussion on “(Chemotherapy in War Wounds”’ led by Dr. F. L. Meleney of New York, 
hf 

Instructional Courses will be resumed at 9:30 A.M. Monday, January 18, and at 
10:00 A.M., the program of the Clinical Orthopaedic Society will be presented by the 
Chicago members. A debate on the Kenny Method of Nursing Care in Poliomyelitis 
will be given in the evening, over which Dr. Ghormley, President of the Clinical 
Orthopaedic Society, will preside. 

The following scientific program has been arranged by The American Academy of 
Orthopaedic Surgeons for Tuesday and Wednesday: 


TUESDAY, JANUARY 19 
Morning Session 


Transiliac Amputation. 
Don E. King, M.D., San Francisco, California. 
Non-Union Resulting from Two-Pin Skeletal Traction. 
Arthur G. Davis, M.D., Erie, Pennsylvania. 
Clayton W. Fortune, M.D., Erie, Pennsylvania. 
The Treatment of Difficult and Unusual Non-Unions, with Special Reference to the 
Bridging of Defects. 
Harold B. Boyd, M.D., Memphis, Tennessee. 
Importance of Leaving a Good Amputation Stump. 
A. B. LeMesurier, M.B. Toronto, Canada. 
Treatment of Non-Union of Gunshot Fractures with and without Loss of Substance. 


Fred H. Albee, M.D., New York, N. Y. 


to 
Gyr 
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Afternoon Session 
Local Excision and Massive Transplantation in a Selected Series of Sarcomas In- 
volving the Long Bones. 
Dallas B. Phemister, M.D., Chicago, Illinois. 
Organization of the Medical Services in the Army Air Forces. 
General D. N. M. Grant, U.S. A. 
This War and the Orthopaedic Surgeon. 
Guy W. Leadbetter, M.D., Washington, D. C. 
Title to be announced. 
Herman de Las Casas, M.D., Caracas, Venezuela. 
Total Carpectomy for Intractable Wrist Flexion. 
J. Warren White, M.D., Greenville, South Carolina. 
Correspondence from Members Abroad. 
Prepared by Rex L. Diveley, Lieut.-Colonel, M.C., Senior Consultant in 
Orthopaedic Surgery. 
Read by Myron O. Henry, M.D., Minneapolis, Minnesota, Acting Secretary. 


Evening Session 
President's Address. 
Carl E. Badgley, M.D., Ann Arbor, Michigan. 
It is expected that Mr. Rowley Bristow, Chief Orthopaedic Surgeon of the Royal 
Army, will be present as guest speaker. 


WEDNESDAY, JANUARY 20 
Morning Session 
Motions of the Hip Joint. 
John W. Ghormley, M.D., Albany, New York. 
Neglected Femoral Fractures. 
Leonard T. Peterson, Lieut.-Colonel, M.C., Washington, D. C. 
Blade-Plate Internal Fixation for High Femoral Osteotomies. 
Walter P. Blount, M.D., Milwaukee, Wisconsin. 
Fractures of the Os Calcis: Principles of Treatment with Improved Technique and 
the Results Obtained by It. 
R. I. Harris, M.B., Toronto, Canada. 
Injuries of the Chest. 
John Alexander, M.D., Ann Arbor, Michigan. 
Spastic Paralysis and Its Allied Conditions. 
H. R. McCarroll, M.D., St. Louis, Missouri. 
John R. Schwartzmann, M.D., St. Louis, Missouri. 
A Civilian Surgeon’s Evaluation of Achievements and Mistakes. 
Francis J. Halford, M.D., Honolulu, T. H. 


The Executive Sessions will be held at noon on Tuesday, January 19, and on Wednes- 
day, January 20. 

Instructional Courses will be given, and Scientific Motion Pictures will be shown 
every morning and afternoon. 


THE BRITISH ORTHOPAEDIC ASSOCIATION 


At the Annual Meeting of The British Orthopaedic Association held in Notting- 
ham on September 25 and 26, under the presidency of Mr. G. R. Girdlestone, the dominant 
theme was the present arrangements and future plans for the rehabilitation of the injured. 

At Harlow Wood Orthopaedic Hospital, Mr. 8. A. 8S. Malkin demonstrated the work 
of the Hospital’s remedial workshops, and a film was shown illustrating the methods em- 


THE JOURNAL OF BONE AND JOINT SURGERY 














NEWS NOTES 217 


ployed there and at a special Annex, in the occupational reconditioning of casualty pa- 
tients of the Emergency Medical Service. 

Later at the Rehabilitation Centre for Miners, at Berry Hill, near Mansfield, a dis- 
cussion was held in which the matter was dealt with from the points of view of the sur- 
geon, the employer, the industrial medical officer, and the trades unions. Mr. FE. A. 
Nicoll, the surgeon, opening the discussion, said that the problem was threefold. _ First, 
there was the purely scientific aspect of physical restoration; second, the psychological 
aspect of obtaining the full cooperation of the patient; and third—and sometimes more 
difficult—the sociological problem of obtaining the proper social context for the conduct of 
rehabilitation. 

When injured, every workingman’s first desire is to get well as soon as possible. It 
is when delay occurs that doubts and fears creep in. These must be removed, and 
morale and initiative maintained. Cooperation by the employer, the industrial medical 
officer, and the trades unions has produced, in his experience, a team in which the surgeon 
plays an important part from beginning to end. The result has been the almost com- 
plete disappearance of litigation. The statistical difference between a socialized and 
non-socialized accident service, expressed in terms of men returned to preaccident work, 
is at least 10 per cent., which is considerable in terms of the vital man power of the 
country. 

Mr. Guy de G. Warren, the employer, gave an account of the organization which was 
responsible for the development of the Berry Hill Centre. The Midland Colliery Own- 
ers’ Indemnity Association was formed by a group of associated companies, and was con- 
cerned with the insurance risks of accident. It was not run for profit, and represented 
the employment of over 100,000 men. With many others, they had been shocked by the 
state of the treatment of injuries, as revealed in the report of the British Medical Associa- 
tion on fractures. The companies with which Mr. Warren was associated were able, at 
first by subsidies, to ensure the development of efficient fracture clinics throughout the 
area, and this had resulted in an earlier restoration of the patient to some working 
capacity. 

It was soon appreciated that the lack of facilities for reconditioning prevented men 
from obtaining full recovery. The job was completed, therefore, by the establishment of 
this Rehabilitation Centre; it has been justified from both the economic and the humani- 
tarian points of view. His opinion was, therefore, that any national-hospital scheme 
must include similar reconditioning centres. He considered that one centre, capable of 
dealing with sixty patients simultaneously, should treat and discharge approximately 500 
patients annually. As it appears that, of the patients injured in accidents occurring in 
the heavy industries and requiring hospital treatment, 20 per cent. need a course of 
rehabilitation, then one unit appears to be necessary for a hospital or group of hospitals 
dealing with about 3000 such cases annually. On the other hand, the percentage of hos- 
pitalized patients injured in accident cases other than those occurring in heavy indus- 
tries, and requiring rehabilitation treatment, should not exceed 8 per cent. Therefore, 
one unit should be sufficient to deal with a group of hospitals admitting 8,000 such cases 
in the course of a year. 

The workman must be dealt with in an atmosphere where he knows that everyone 
from the hospital to the employer is out to help. A man admitted to the centre is given 
the assurance of the surgeons that he can be improved, and afterwards that work will be 
available forhim. The growing utilization of industrial medical officers in factories helps 
to foster greater care for the injured man after his return to industry. 

Dr. Donald Stewart, the industrial medical officer, speaking as a representative of 
industry, said that at the present time production is paramount, but it is being somewhat 
retarded by absenteeism, partly due to injury and sickness. Injuries are seriously in- 
creasing, the important factors being the amount of new and unskilled labor drafted 
into industry, and often over-crowded and other difficult working conditions. There is, 
therefore, overloading of the casualty and out-patient departments of hospitals in indus- 
trial areas, which have to carry on with diminished staffs and with difficulties in obtain- 
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ing equipment and materials. There is thus a challenge to hospital services and the 
medical profession to see that there is an adequate service maintained for people in pro- 
duction. Some particular problems are provided by young persons in industry, married 
women, and accidents occurring at night and on Sundays in the factories working then. 

The industrial medical officer has important functions to perform, in the general 
supervision of the conditions of work and of measures designed to prevent ill-health and 
injury, in the initial treatment of accidents, and in the follow-up of patients who can 
stay at work and of those who return after treatment and rehabilitation. He is the one 
person who can interpret the wishes of the surgeon because of his knowledge of the condi- 
tions of work and the types of jobs available. There must be a steady improvement in 
the initial treatment of injuries. The sepsis rate is high and insufficient care is taken of 
so-called minor injuries. In 1,000 consecutive accidents in one factory, he found that 52 
per cent. were finger injuries only. The incapacity rate was very great because the 
injuries were not treated with the seriousness due them. 

One big problem is to provide an adequate service for the treatment of injuries in 
small factories which can not have their own medical units. In Birmingham, in order to 
meet that difficulty, the provision of a traveling surgical unit was proposed, thus taking 
the hospital to the factory for the more serious injuries which should be dealt with on the 
spot in the initial stage. (One such unit provided by the Austin Motor Company was 
demonstrated for the meeting.) 

Mr. J. L. Smyth, speaking for the trades unions, felt that more should be done to 
prevent accidents by ensuring the proper selection of personnel, so that people did not 
work on jobs for which they were unfitted. He made a plea for a greater understanding 
of each other’s job on the part of the doctor and the workman. The ignorance of the 
doctor about working conditions is often responsible for much misunderstanding, par- 
ticularly as it refers to certification under the Workmen’s Compensation Act. At the 
same time the workman undoubtedly misunderstands very often the doctor’s position. 
The doctor can do very much to remove the prejudices of the less enlightened, among 
both employers and employed. He felt that the industrial doctor may be handicapped 
because he is himself an employee of the firm. His job, however, is to serve the workers, 
and probably he, himself, would prefer to be altogether independent of the management. 
He deprecated the controversies arising in the courts between the individual worker and 
employer, which gave no satisfaction to anybody. 

The trades unions were delighted to have been associated with the development of 
the idea of rehabilitation centres such as had been outlined by Mr. Watson-Jones. The 
centres already in existence had furnished a practical demonstration of the value of the 
idea. The Trades Union Congress has recently given its approval to the idea, and 
has called upon its General Council to demand of the Minister of Health that he bring 
about an intensive development of this service, which would include mobile medical units. 
The compensation bogey must be destroyed. He would like to see standardized records 
at all hospitals, and the preservation of continuity of treatment, and he particularly 
would like to see doctors in hospitals working closer together in a common policy on behalf 
of the nation with the resources of the country behind them. 

In the discussion afterward, Sir Walter Citrine remarked on the big element of con- 
servatism to be overcome on the part of both the medical profession and the workmen. 
He felt that the doctors in these centres should not be motivated by economic considera- 
tions, but thought their aim should be, by skill and organization, whether in the hospital 
or rehabilitation centre, to restore humanity and take away the disability produced by 
accident. Trades unions were willing to cooperate with anyone, whether employers or 
social agencies, if they were imbued with those high humanitarian ideals. 

Mr. G. Perkins, Roehampton, emphasized the need for starting the work of recondi- 
tioning from the initiation of treatment in the hospital, and that the work should be super- 
vised throughout, in both hospital and rehabilitation centre, by the surgeon in charge of 
the case. 

Mr. R. Watson-Jones, Liverpool, stated that it was just as important to avoid the 
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fear and litigious atmosphere that may develop after injury, as it is to avoid non-union of 
a fracture. Every fracture surgeon must be more than a craftsman, he must be a psy- 
chologist. The newness in the idea of rehabilitation is only in putting forward the 
psychological aspect so prominently. The British Orthopaedic Association deserves 
credit for its work in promoting fracture clinics and rehabilitation centres. The latter 
must not be a counterpart of the old massage department of hospitals. They must be 
geographically separate with the advantages of oper air, freedom, and separation from 
the hospital atmosphere. The problem at the present time is far more than economic or 
humanitarian. This country is at war, and it is vital that every man should be back at 
work. 

The President emphasized the important part played by Sir Robert Jones in the 
whole development of the idea of rehabilitation. It was he who, in the last War, had 
emphasized the value to be obtained from the active cooperation of mind and limb in the 
restoration of movement in stiff joints, and in the restoration of muscle power and coor- 
dination. At the workshops at Shepherd’s Bush, he showed what could be done for the 
reconditioning of the disabled. The tragedy is that so much of his teaching in this direc- 
tion has been allowed to slide, in so far as it affects the treatment of accident cases 
throughout the country. 

In the course of the meeting, a series of clinical papers were read, and demonstrations 
were given at the Harlow Wood Orthopaedic Hospital and Nottingham General Hospital. 

Mr. A. N. Birkett, Nottingham, gave the results of a survey of cases of “ Fractures 
and Dislocations of the Cervical Spine’’ treated by Mr. F. Crooks and himself at the 
Nottingham General Hospital and the Chesterfield Royal Hospital. There were fifty- 
nine cases out of a total of 626 spinal fractures and over 38,000 fractures of all kinds. 
The occurrence of isolated fractures of the spinous processes can arise either in relation to 
fracture-dislocation of the neck, or as isolated fractures of the clay-shoveler’s type, caused 
by direct violence or muscle violence. If the type of violence causing the accident is 
such that a fracture-dislocation of the spine is likely, then fracture of the spinous process 
must be regarded as evidence that some degree of fracture-dislocation has occurred, and 
such cases should be regarded with suspicion and treated with the respect given to 
fracture-dislocations. The clay-shoveler’s type of fracture is a separate entity which has 
not been given as wide publicity as is justified. 

Fracture of the atlas, fracture of the odontoid, and displacement of the atlo-axial 
joint have received adequate attention in the literature on the subject, but he does not 
think that the effect of the specialized anatomy of the axis or the result of violence upon 
it has been sufficiently realized. In consequence he has tried to give it due prominence, 
because, of the fifty-two cases of fracture-dislocation, there were six at this level, not in- 
cluding odontoid fractures, and the only real lamina fractures occurred at this bone, and 
comprised four out of the six cases. He emphasized the part which chronic arthritis 
might play in fractures lower down in the cervical column. The extraordinary vulnera- 
bility of the spinal cord in these cases should be considered, even when there is little dis- 
placement of the bones. 

Mr. Birkett also described “‘ Two Devices for Fracture Treatment’. One is for use 
in fractures of both bones of the forearm, by which traction is carried out in the vertical 
plane instead of the horizontal as in Béhler’s method. The second is a method of apply- 
ing traction to both limbs with the knee flexed at a right angle during the insertion of a 
Smith-Petersen nail in fracture of the neck of the femur. 

Mr. R. G. Pulvertaft, Grimsby, in discussing the “ Reduction of Epiphyseal Frac- 
tures of the Neck of the Humerus”’, remarked on the remolding which occurred in young 
bones. Even in unreduced severe displacements, the results a year or two later were 
almost indistinguishable from normal. Open reduction, therefore, was not necessary. 
In adolescent patients remolding does not occur so completely, and exact reduction is 
desirable. 

Mr. J. P. Campbell, Nottingham, reviewed fifty-four cases of “Fractures at the 
Junction of the Lower and Middle Thirds of the Tibia and Fibula” with special reference 
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to recent discussions of delayed union. The present series supported the view that 
severity of violence was an important factor. Accordingly the use of metal shin guards 
by motorcyclists was strongly advocated. Pin traction need not materially delay union. 
Prolonged fixation in plaster does increase the period of disability because of associated 
stiffness in the knee and foot joints. Union is frequently present clinically before it can 
be seen in roentgenograms. 

Mr. J. Grocott, Stoke-on-Trent, discussed “Plastic Surgery in Hand and Foot In- 
juries’, Apart from the saving of time, there are three advantages of the early grafting 
of gaping wounds,—the avoidance of skin contracture (which could be more disabling 
than joint stiffness), the relief of pain, and the protection of exposed tendons. Up to 95 
per cent. of successes could be expected from free grafts, if the principles of asepsis, 
hemostasis, and fixation are adhered to. 

Mr. J. Hardman, Sheffield, read a paper on the “Indications for Operative Treat- 
ment in Sciatica’’, with special reference to prolapsed intervertebral discs. He remarked 
on the need for exclusion of other conditions, on the importance of proper conservative 
orthopaedic treatment before submitting patients to myelography and operation, and on 
the desirability of close cooperation between the neurosurgeon, neurologist, orthopaedic 
surgeon, and roentgenologist. The distribution of pain is probably due to compression 
of muscle afferents,—the proper sensory interference is slight in compression of a single 
root. In twenty positive explorations, seven protrusions have been at the level of the 
lumbosacral disc, and all lateral in position. Thirteen were at the disc between the 
fourth and fifth lumbar vertebrae. Of these, five were lateral and eight in the mid-line. 
When the disc is centrally located between the fourth and fifth lumbar vertebrae, it is 
liable to compress the first sacral nerve more than the fifth lumbar nerve, and the syn- 
drome will be a mixed one, often bilateral. 

Mr.8. A.S. Malkin, Nottingham, in ‘‘Some Observations on Injuries to the Semilunar 
Cartilages”’, reviewed 185 service patients treated at Harlow Wood Orthopaedic Hospital. 
His conclusions are that the proportion of lesions of the external cartilage to those of the 
internal cartilage are approximately one to three; that a major cause of disability follow- 
ing the removal of menisci is often quadriceps insufficiency; that in long-standing cases, 
no one particular type of lesion is found; that arthritis in a mild degree has little effect on 
the length of postoperative treatment; that postoperative rehabilitation at a special 
centre is of the utmost value in ensuring a satisfactory recovery; that operative treatment 
for lesions of menisci is well justified under conditions of segregation in special centres. 
Group-Captain H. O. Clarke emphasized the importance of not operating upon every 
patient, or, at the present time, upon anybody who can carry on with his job. 

Mr. F. Crooks, Nottingham, described three cases of “Spondylolisthesis’’ for which 
he had operated by the transabdominal approach. He has found this a straightforward 
operation, with no troublesome hemorrhage and no shock or abdominal discomfort. 
A portion of the intervertebral disc was removed anteriorly, and the contiguous bone sur- 
faces were freshened; a portion of the iliac crest was placed in the gap. 

Mr. L. H. Morris, Leicester, described five examples of a condition, under the title 
of “Athlete’s Ankle”, which gave rise to swelling of the ankle joint and tenderness re- 
stricted to its anterior aspect. The individuals suffering from the condition were all 
experts in some particular sport. The type of violence was usually one associated with 
extreme plantar flexion of the foot, as in sprinting or long-distance football kicking. 
Roentgenograms showed new bone formation on the upper surface of the neck of the 
astragalus and at the posterior edge of the bone. The former he thinks is due to traction, 
and the latter to compression stresses. All the patients were treated by graduated exer- 
cises, with radiant heat and massage, and a little support for a few days. 
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SurRGERY OF MopERN WARFARE. (2 volumes.) Edited by Hamilton Bailey, F.R.C.S. 

Ed. 2. Baltimore, The Williams and Wilkins Co., 1942. $20.00. 

Thousands of civilian doctors, as they enter military service for the duration, are ask- 
ing themselves anxiously: “‘Has my professional training ualified me to deal with the 
problems of military surgery?” ‘‘Can I cope with the emergencies which I will meet in 
field hospitals or aboard our fighting ships?” ‘‘Can I treat head wounds, chest wounds, 
abdominal wounds, compound fractures, do an amputation, or repair a severed nerve?” 
Most of us suddenly realize, under these circumstances, that we have specialized in one 
field to the exclusion of others, that we have failed to keep abreast of modern techniques, 
that we do not know enough about war surgery to keep us from making mistakes which 
should not be made. How can these deficiencies be most easily remedied? Where can 
the answers be found? 

This reviewer, who incidentally is in the Service, feels that these two volumes con- 
tain the information he has been seeking. The book has been written, as stated in the 
Preface, ‘by a team which can claim to represent British Surgery”. “ No effort has been 
spared to make the work a vade mecum in whatever sphere of surgical activity the reader 
may find himself.” 

The seventy-two contributors (a small minority are not English) have been carefully 
selected, and each has ably covered his assigned subject. Three hundred and seventy- 
five illustrations, many in color, really elucidate the text. The topography and format 
of the volumes are most attractive. The general rule that it takes ten years for accepted 
methods to be incorporated in a textbook breaks down in this case. It is definitely up to 
date, eminently practical. Surgeons who have had war experience in abundance have 
carefully presented a vast amount of specialized knowledge covering practically all the 
aspects of war surgery. 

To review the book chapter by chapter would be a thankless task, and one beyond 
the power of any single person to do well. There are minor errors, of course. The ex- 
perienced surgeon will find numerous statements which are open to question. But the 
fact remains that here is a monumental piece of work, up to date, a mine of information. 
It should stand next to a good anatomy in the military surgeon’s library. 


CHANGES IN THE KNEE Jornt aT Various AGEs. Wir PartricuLaAR REFERENCE TO THE 
NATURE AND DEVELOPMENT OF DEGENERATIVE JoINT Disease. Granville A. 
Bennett, M.D., Hans Waine, M.D., and Walter Bauer, M.D. New York, The 
Commonwealth Fund, 1942. $2.50. 

For a decade the authors of this monograph have been diligently at work in an en- 
deavor to throw light on the classification of the arthritides, and particularly, so far as 
this volume is concerned, upon the degenerative type of arthritis. 

Their studies have led them to investigate the composition of the synovial fluid and, 
latterly, the normal anatomy and the abnormal developments in the anatomy of knee 
joints in which degenerative arthritis had developed. 

This work has been most carefully done and the literature has been thoroughly stud- 
ied. The results of their investigations have led them to the conclusion that this type of 
arthritis is only an ageing process, dependent upon the effects of the “wear and tear” of 
life. Certain influences operate to accelerate this process,—particularly faulty posture 
and a resulting incongruence of the affected joints. 

Changes characteristic of these degenerative processes they have noted as early as 
the second decade. The roentgenograms show numerous alterations, which are constant 
in their occurrence, in the different stages of advancement. 

These changes are taken up serially from the first to the tenth decades, and the 
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authors’ interpretation of them is clearly stated. On these findings rests their concept of 
the pathogenesis of these lesions, for which they make no claim for the final and absolute 
proof. 

Then follows a good discussion of the etiological bearing of these observations, and 
the authors’ agreement or disagreement with other contributors to the knowledge of the 
subject. 

It seems to the reviewer, the most helpful contribution to our understanding of the 
group of arthritic lesions, so long a bug-bear to clinicians, because it very definitely dif- 
ferentiates the degenerative from the proliferative type, a difference which has always 
been the source of greatest confusion. 

The reviewer, however, is not convinced that internal trauma is anything more than 
a contributory factor. Though infective agents have been excluded from the etiology of 
the degenerative variety, there has been no conclusive proof offered that there is not a 
chemical or metabolic factor that must be dealt with before any positive cures may be 
effected. 

No one interested in arthritis can afford to be without this volume, if for no other 
reason an that it represents a thoroughly honest and straightforward statement of con- 
scientiously made observations, coupled with a conservative estimate of their scientific 
worth. 


CINEPLASTIC OPERATIONS ON STUMPS OF THE UppeR Extremity. Rudolf Nissen, M.D., 
and Ernst Bergmann, M.D. New York, Grune «& Stratton, 1942. $3.75. 
Following the World War, considerable attention was paid to the technique of cine- 

plastic operations, and this was given a definite impetus by the work of Putti and Sauer- 
bruch. This special department of surgery has been carried on by a few surgeons and in a 
few places since the War, but the interest in this problem has, in general, lagged during 
recent years. In view of the fact that in the near future there will undoubtedly be an 
increased number of amputations which will require treatment, it is of value to have this 
subject emphasized by those who have kept in touch with it, and can cite the develop- 
ments in it, both with regard to the operative procedures and the construction of the 
prostheses. 

This small volume (ninety pages) contains a short and interesting history of the 
origin and development of this surgery and of the contributions along the way. From a 
considerable experience with the Sauerbruch surgical treatment, the authors have made 
modifications which have stood the test of trial and time, and have incorporated them in 
this work. The book presents practical information on the physiological and anatomical 
aspects of the treatment, with a discussion of the important points on the selection of 
cases, the technique of operation, and the mechanism and construction of the prostheses. 
There is added a consideration of different methods of cinetization, as practiced by many 
who have given special attention to this subject. With the probable demand or oppor- 
tunity for the choice of cineplastic operations in the future, the surgeon will find much 
helpful information in this book. 


CiinicaAL ANESTHESIA. A MANUAL OF CLINICAL ANESTHESIOLOGY. John 8S. Lundy, 

B.A., M.D. Philadelphia, W. B. Saunders Company, 1942. $9.00. 

This book of 375 pages offers a very complete discussion of the problems and methods 
of clinical anaesthesia. During his years at the Mayo Clinic, Dr. Lundy has planned “to 
accumulate experience which, some day, I would pass on to others in print’’. The scope 
of the book itself is evidence of the thoroughness with which he has applied himself to this 
formidable task. 

The first chapter deals with the choice of agents and methods of anaesthesia. The 
material is arranged in eleven tables, the first nine of which give the author’s choice of 
agent and method for the different surgical procedures. The other two summarize the 
choice of anaesthesia as related to the patient's physical state, and the pharmacological 
effects which may reasonably be expected from various agents and methods. In the 
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text, these tables are elaborated and explained. It is the opinion of the reviewer that 
this presentation tends to oversimplify the problems under consideration. However, it 
compresses a large volume of material into a relatively smal! space, and makes it available 
for ready reference. Undoubtedly this is an important feature for a book designed in 
part for use in military practice. 

A generous section is devoted to local and regional anaesthesia. The technique of 
spinal anaesthesia and of the most useful types of field and regional block are described in 
some detail. Special methods for intracranial surgery, ophthalmology, otolaryngology, 
and dental surgery are included, in addition to those useful in general surgery. The 
description of details of technique offers a real incentive to attempts to imitate the au- 
thor’s dexterity and ingenuity. It would seem an improvement in the arrangement of 
the book to place the chapter on the efficacy and toxicity of local anaesthetic agents in 
closer proximity to this section, rather than near the end. 

General anaesthesia by inhalation, rectal and oral instillation, and intravenous ad- 
ministration is fully discussed. Emphasis, both in the tables and text, on the semiopen 
method of ether administration tends to minimize the advantage of the closed absorption 
technique with this agent. Very definite advice is given regarding care and medication 
during the preoperative and postoperative periods, including a practical description of the 
indications and technique of suction bronchoscopy for atelectasis. 

A very practical chapter describes the selection, preparation, and care of equipment 
and supplies used in anaesthesiology. Throughout the book, many photographs, draw- 
ings, and diagrams illustrate and clarify the text. This volume is a notable contribution 
to the teaching of anaesthesia, and would be a valuable addition to the library of the 
surgeon as well as of the professional anaesthetist. 


A Text-Book or FRactuREs AND DistocatTions. Covertnc THerr Paruoiocy, D1- 
AGNOSIS, AND TREATMENT. Kellogg Speed. Ed. 4. Philadelphia, Lea & Febiger, 
1942. $12.50. 

This is a textbook on fractures and dislocations, consisting of 1106 pages and 1140 
engravings. Since it was written to be used as a textbook, the subject matter has been 
restricted to the description of methods and procedures of proved value in the hands of 
men experienced in the treatment of fractures. As only results which have withstood the 
test of experience are included, little, if any, consideration is given newer methods or 
theories, which, of necessity, are still in the experimental stage. 

The book is well edited. The subject matter is well presented. The frequent en- 
gravings are plain and pertinent to the subject matter. Each region and each fracture is 
considered anatomically and pathologically in relation to the problem of the fracture or 
dislocation in question. Every fracture and dislocation possible in the bony framework 
is discussed in this manner. In many of the methods presented, the student will en- 
counter old and trustworthy friends, often, however, with an addition or variation here 
and there which gives added value to the procedure. The graduate and undergraduate 
alike will! find this book one to which he can turn with confidence should he wish to know 
the solid, proved facts about any fracture or dislocation. 


TRAUMATIC SURGERY OF THE JAws, INCLUDING First-Atp TREATMENT. Kurt H. 

Thoma, D.M.D. St. Louis, The C. V. Mosby Co., 1942. $6.00. 

This book has been written to assist the dentist in his preparation for first aid and 
emergency treatment of jaw injuries, whether in the Armed Forces or in civil practice. 
The writer has accumulated much material from other publications. To this he has 
added much from his own practice and laboratory, with the result that the book is an 
excellent treatise of modern methods of treatment. 

The illustrations are well prepared; those illustrating the mechanical appliances are 
particularly good. Many cuts of anatomical specimens make the text easy to follow. 

Methods developed for war surgery in this War, as well as in the last War, are em- 
phasized. Particular attention has been paid to the fixation of jaw fractures, both by 
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internal fixation and the more recent methods of external skeletal traction. The latter 
methods are becoming simplified for rapid use in outlying medical centers. 
The writer has done a distinct service to the dental profession by assembling such a 







mass of up-to-date methods. 













War Mepicine. A Sympostum. Winfield Scott Pugh, M.D., Editor; Edward Podol- 
sky, M.D., Associate Editor; and Dagobert D. Runes, Ph.D., Technical Editor. 
New York, Philosophical Library, Inc., 1942. $7.50. 

This symposium consists of fifty-seven previously published articles on various and 
sundry phases of medical and surgical problems which are frequently met in wartime. 
The book is a comprehensive record of the present-day trend in war medicine, and, as 
such, will be of historical value. The various subjects are not covered in sufficient detail 
for the text to serve as a manual or guide, and it is not complete enough to be used as a 
textbook. Of the 565 pages, only eight pages are on the subject of war wounds and com- 
pound fractures, and the simple fractures are covered in two and one-half pages. 

There are a number of articles on wounds of the chest. The subject of blood sub- 
stitutes is well covered, and aviation is discussed from the physiological aspect. The 
book lacks a preface, explaining the reason for its being published. 






















BIOLOGICAL SURGERY IN BoNEs OF TUBERCULOUS PATIENTS. Carlos Robertson Lavalle. 

Buenos Aires, 1941. 

In this privately printed monograph, the author’s views on the etiology and treat- 
ment of osseous tuberculosis are set forth. He attributes the spontaneous tendency of 
the lesion to become quiescent to the formation of “haptens, globulins, or antibodies”’. 
Subsequent failure of continued healing, or reversal of the process into actual recrudes- 
cence, is due to “a biological blockade that does not permit the haptens, globulins, or 
antibodies to pass, but allows the passage only of lysins and poisons, which are more 
fluid, and of the amino acids’. He describes an osseous ‘‘nucleus of postallergic tuber- 
cular focal infection’’, usually visibleintheroentgenogram. He believes that one, and only 
one, such nucleus is present in every case, even if the lesions are multiple. His method of 
treatment consists primarily in perforating this nucleus, and inserting an autogenous 
bone graft into the tunnel of perforation. In a large series of cases, he noted a rapid 
elimination of toxicity, with improvement in sleep and appetite, gain in weight, disap- 
pearance of the fever, pain, and contractures, and an improvement in the patient’s gen- 
eral condition. These beneficial effects increased during the months following this sim- 
ple operation, and were accompanied by a tendency toward the reabsorption of the in- 
filtrates and exudates. Finally cicatrization occurred in the existing ulcerocaseous lesions 
in the soft parts. In bone tissue, the changes were remarkable. The roentgenograms 
. showed that atrophy and caries had disappeared, and a fibrous osteitis with enlarging of 
the haversian canals, was present; sequestra had been absorbed and the cavities had 
filled in, resulting in solid bone. 

These phenomena are easily explained. The perforation of the nucleus completely 
changes its structure. The circulation of the blood, which previously had been slow 
and poor, is now accelerated and increased in intensity. The microbes, as a result of this 
sudden change in their culture medium, become weakened, and degenerated bacilli, 
being more susceptible to clasmatocytosis, lipolysis, proteolysis, and oxidation, produce 
haptens which are capable of determining the formation of autovaccines. 

The monograph is illustrated with roentgenograms demonstrating the “nucleus”’. 
Of 802 patients on whom the operation had been performed, 75 per cent. recovered com- 
pletely. 

To the best of this reviewer’s knowledge this concept of the disease and the method of 
treatment have received scant recognition in the United States. The bacteriological and 
immunological theories may prove untenable, but a method of treatment which offers 
something other than surgical arthrodesis of the affected joints deserves careful considera- 
tion and a fair trial. 
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Low Back ANpD Sciatic Pain Cavusep BY INTERVERTEBRAL Disc HERNIATION. ANA- 
TOMIC AND CLINICAL INVESTIGATIONS. Sten Friberg. Acta Chirurgica Scandinavica, 
LXXXV, Supplementum 64, 1941. 

In a monograph of 114 pages, the writer summarizes the historical aspects, the 
anatomy, and the pathology, and presents an excellent clinical study with a follow-up of 
twenty-five cases of herniation of the intervertebral disc. Interesting anatomical ex- 
periments are offered in proof of the fact that prolapse in the lumbar region is possible 
without visualization in a myelogram with lipiodol. Between the fourth and fifth lumbar 
vertebrae an extradural mass as large as eight by eight by eight millimeters may be 
present without causing a filling defect. Hyperextension of the spine sometimes in- 
creases the size of the herniation. Roentgenograms were taken, but the specimens were 
not viewed under a fluoroscope. The relations of the nerve roots were accurately worked 
out. 

The clinical studies are obviously the report of an earnest surgeon who is reporting 
what he sees, and not what he would like to believe in support of some preconceived idea. 
The traumatic influence is appreciated, but is regarded as operating on a previously 
degenerated disc. The writer wisely observes that simple degeneration of the interverte- 
bral disc, hypertrophy of the ligamentum flavum, and arthritis of the intervertebral 
joint produce identical symptoms of pressure on the nerve root. Experimentally he was 
unable to produce herniation by trauma alone, even after punching a hole in the annulus 
fibrosus. He was led to believe that actual herniation was due to degenerative changes, 
and not primarily to mechanical force. 

In spite of the fact that the writer was more inclined to prompt surgery as a result of 
his studies, one should note his insistence upon a prolonged course of effective, conserva- 
tive therapy before the operative approach is considered. He offers original work in the 
matter of removal of lipiodol. The technique seems somewhat heroic. He reports his 
operative technique in detail. 

His roentgenographic follow-up studies showed no change in the intervertebral space 
and also no regeneration of nerve damage. 


User “HonE SPATRUPTUREN”’ DER SEHNE DES EXTENSOR POLLICIS LONGUS (High Late 
Rupture of the Tendon of the Extensor Pollicis Longus). Sten von Stapelmohr. 
Acta Chirurgica Scandinavica, LX X XVI, 110, March 1942. 

In a previous publication, the writer reported, among 148 selected cases of rupture of 
the extensor pollicis longus, ten of rupture above the transverse carpal ligament near or 
at the musculotendinous junction. The present article is a more exhaustive study of 
these ten cases,—two of his own and eight from the literature. Very little difficulty was 
encountered in suturing the ruptured tendon in most cases. Where operation was de- 
layed and retraction had occurred, tendon transposition was sometimes necessary. The 
most suitable muscle was found to be the extensor indicis proprius or the extensor digi- 
torum communis, to the index finger. All of the recorded results were good.—W alter P. 
Blount, M.D., Milwaukee, Wisconsin. 


SoBRE LAS FRACTURAS DE LA APOFISIS EXTERNA DEL ASTRAGALO (Fractures of the Ex- 
ternal Apophysis of the Astragalus). Oscar R. Marottoli. Anales de Cirugia, 
VIII, 58, 1942. 

The external apophysis of the talus is a small pyramidal or conoidal projection of 
bone situated at the apex of the lateral, cartilage-covered surface of the body of the 
astragalus (t2!us). On its apex, the short, external calcaneo-astragalar ligament is at- 


tached. Fracture of this apophysis was originally described by Morestin in 1902. From- 


the cases which have been described thus far, it appears that this process may present two 
different types of fracture. The first involves the whole apophyseal process, and is usu- 
ally caused by the upward thrust of the caleaneum against the lateral wall of the overly- 
ing astragalus. The second involves only the tip of the apophysis and may be caused by 
ligamentous traction. 
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In both instances, the appearance, and usually the diagnosis, is that of a severe 
sprain of the ankle. In general, there is marked impairment of function and extensive 
oedema about the ankle. There are, however, certain criteria which should suggest the 
diagnosis. The ecchymosis is distributed around the external malleolus; there is a 
localized point of tenderness a little above and in front of the tip of the external malleolus; 
and there is restriction of motion, especially on flexion and abduction of the foot. Though 
these physical signs are characteristic, positive diagnosis depends upon the anteropos- 
terior roentgenogram which betrays the anatomical site of the lesion. 

The author adds four cases to the literature on the subject. If seen early, immobili- 
zation in plaster for a period of about four weeks usually results in cure. For persisting 
pain, novocain injections may be used. In older cases, and especially where there has 
been displacement of the fragment or excessive callus formation, open operation, with re- 
moval of the fragment, is indicated.—Henry Milch, M.D., New York, N.Y. 


ARTRODESIS DE LA ARTICULACION TIBIO-ASTRAGALINA (Tibio-Astragalar Arthrodesis). 

Cayetano J. J. Infante. Anales de Cirugia, VIII, 67, 1942. 

In the opinion of Lecene and Leriche, “complete ankylosis of the tibio-astragalar 
joint is almost never accomplished”. The author presents a short recapitulation of the 
methods by which fusion of the tibio-astragalar joint has been recommended. In dis- 
cussing extra-articular arthrodesis, the author refers to Turner’s observation that marked 
deformities of the foot may result from ankylosis at too early an age. In the author’s 
opinion no ankylosis should be undertaken before the age of nine or twelve years, and, by 
preference, not before fifteen years of age. 

Where the pathological condition offers no contra-indication to arthrotomy, the 
combination of the intra-articular and the extra-articular types of fusion is the operation 
of choice. During the past two years, six such operations have been performed. In 
five, excellent ankylosis was obtained. In the sixth, the operation is of too recent date to 
warrant an opinion.—Henry Milch, M.D., New York, N. Y. 


Evepuantiasis. Veda Ratna. The Antiseptic, XX XIX, 205, 1942. 

The author presents a study of elephantiasis, particularly the filarial type. The 
disease is prevalent not only in India, but in other tropical and subtropical countries, such 
as the West and East Indies, New Guinea, and South China. He discusses its etiology, 
history, periodicity, transmission by the aedes varigatus or culex fatigans, its epidemi- 
ology, endemiology, diagnosis, pathology, clinical course, prophylaxis, and treatment. 
Personally he has obtained best results by intravenous injections of pure glycerine. 
The article is timely and suggests the importance which should be attached to a knowl- 
edge of tropical diseases, not only for their treatment in our troops overseas, but to 
prevent their introduction into southern United States by returning soldiers.—Robert M. 
Green, M.D., Boston, Massachusetts. 


RHEUMATIC Fever. Veda Ratna. The Antiseptic, XX XIX, 412, 1942. 

Ratna considers various aspects of acute rheumatic fever, and discusses particularly 
etiology, predisposing causes, pathology, symptomatology, laboratory tests, prevention, 
and convalescence. He regards the etiological agent as a hemolytic streptococcus on an 
allergic basis. The essential lesion is the submiliary nodule, which may be found distrib- 
uted throughout the connective tissue of the body. Prolonged rest during convales- 
cence is deemed imperative.—Robert M. Green, M.D., Boston, Massachusetts. 


RueEvuMATIC Fever. U. Srinivasa Rao. The Antiseptic, XX XIX, 419, 1942. 

Rao deals with the clinical features, complications, diagnosis, prognosis, and treat- 
ment of rheumatic fever. He recommends especially the salicylates and the sulphona- 
mides, but questions the value of vaccines or of specific serum therapy.—Robert M. Green, 
M.D., Boston, Massachusetts. 
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Frsrous Dyspiasia oF Bong. A ConpbiTION AFFECTING ONE, SEVERAL OR MANY 
BonES, THE GRAVER CASES OF WuIcH May PresENT ABNORMAL PIGMENTATION OF 
SKIN, PREMATURE SEXUAL DEVELOPMENT, HYPERTHYROIDISM OR STILL OTHER 
EXTRASKELETAL ABNORMALITIES. Louis Lichtenstein and Henry L. Jaffe. Ar- 
chives of Pathology, XX XIII, 777, 1942. 

A review is given of the clinical characteristics of ninety patients with “fibrous dys- 
plasia”’ of the bone. One or several bones may be involved. One limb or segment may 
be extensively affected, while the contralateral one may be entirely free of disease. In an 
affected bone, the area implicated may be found expanded in part or throughout. Where 
it is not expanded, the regional cortex is likely to show at least erosion and thinning from 
the medullary side. The interior of the involved area is filled mainly by an evenly whit- 
ish or reddishly speckled rubbery and compressible tissue, which is chiefly fibrous tissue. 
Many trabeculae of bone and a few islands of hyaline cartilage may be present within the 
fibrous tissue. Occasionally, degeneration of this tissue leads to the formation of small 
cysts. 

Brownish pigmentation of the skin is often associated with this type of bone disease. 
Precocious puberty not infrequently occurs in the female patients. Rarely hyperthy- 
roidism, ephemeral premature skeletal growth, and maturation are associated features of 
the disease. 

The skeletal lesions in particular apparently result from perverted activity of the 
specific bone-forming mesenchyme, suggesting to the authors the name “ fibrous dysplasia 
of bone’’. 

The need for differentiation of severe fibrous dysplasia of bone from hyperparathy- 
roidism with severe skeletal involvement was emphasized. Some principles involved in 
the treatment of the disease are described.—Robert Williams, M.D., Boston, Massachu- 
setts. 


SouiTaRyY UNICAMERAL BonE Cyst witH EMPHASIS ON THE ROENTGEN PIcTURE, THE 
PaTHOLOGIC APPEARANCE AND THE PATHOGENESIS. Henry L. Jaffe and Louis 
Lichtenstein. Archives of Surgery, XLIV, 1004, 1942. 

Solitary unicameral bone cyst occurs as a rare, but distinct, entity in childhood and 
adolescence. The lesion consists of a fairly large, fluid-filled, unicameral cavity, located 
in the interior of the affected bone shaft, and delimited by a more or less thinned and 
expanded cortex of the shaft, the inner surface of which is lined by a rather thin mem- 
brane of connective tissue from which little material can usually be curetted. The cyst 
may attain a large size before its presence is discovered; and a pathological fracture may 
be the first evidence of the condition. The disease is readily amenable to cure by surgical 
intervention, and occasionally even heals spontaneously after pathological fracture. 

The lesion usually begins its development in the shaft, at or near an epiphyseal car- 
tilage plate, of some one of a few predilected long tubular bones. The upper portion of 
the shaft of the humerus or femur are particularly prone to involvement. 

On microscopic examination the contents of the cyst consist of fibrin clots undergoing 
organization, and even calcification and ossification. In an occasional case, it also con- 
tains some cholesterol crystals, with or without nests of multinuclear giant cells, and 
phagocytes containing lipoid and hemosiderin. 

As to pathogenesis, the authors favor the view of Mickulicz that the lesion has its 
basis as a local disorder of development and bone growth. The cyst has an active growth 
as long as it remains abutting on the epiphyseal cartilage plate, but following a spontane- 
ous fracture it assumes a latent or static phase, moving farther away from the epiphyseal 
plate as the longitudinal growth of the bone progresses. 

Whether in the growing or in the static stage, solitary unicameral bone cysts are 
amenable to operative cure by curettage and filling the cavity with autogenous bone 
chips. Radiation therapy by itself never leads to healing of the type of cyst in question, 
and even seems to be contra-indicated as an adjuvant to surgical intervention.—Robert 
Williams, M.D., Boston, Massachusetts. 
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Tue Use or Kancaroo TENDON FoR Muscie AND TENDON Suture. E. R. Trethewie 
and Eleanor Williams. The Australian and New Zealand Journal of Surgery, XI, 
207, 1942. 

In a series of guinea-pig experiments the authors implanted kangaroo-tendon sutures 
in the sacrospinalis and in divided Achilles tendons. They found that the suture ma- 
terial, when placed in muscle, underwent little change after three months, although its 
tensile strength was reduced by 75 to 80 per cent. after four weeks. In the heel cords, 
however, the kangaroo tendon showed much digestion in two weeks, and disappeared 
completely in one to three months. These different reactions are difficult to explain. 
The authors believe that they may be due to a difference in the fluids bathing the suture 
material, and that synovial fluid may contain enzymes specifically adapted to dissolve 
dead tendon. These findings may explain why poor results are so often obtained when 
kangaroo tendon is used as the suture material in tendon repairs.—Daniel H. Levinthal, 
M.D., Chicago, Illinois. 


FRACTURES OF THE OLECRANON Process. D. Wainwright. The British Journal of 

Surgery, XXX, 403, April 1942. 

The history of the treatment of fractures of the olecranon is reviewed. The general 
consensus of opinion is that closed reduction is rarely successful and should be reserved 
for the younger patients. Open reduction with some form of internal fixation is used for 
the majority of patients. In the elderly, where there is a contra-indication for operation, 
a sling and early use of the arm is advocated, even though non-union usually takes place. 

The writer has reviewed forty of his own cases. He concludes (1) that a satisfactory 
reposition is seldom gained by closed reduction, and then only after prolonged fixation in 
extension; (2) that early motion with only a sling for protection is rarely worth while; and 
(3) that, while perfect results can be obtained by open operation, arthritic changes and 
permanent stiffness are so frequent that he has sought a better method of treatment. 

He now advocates removal of the detached fragment and repair of the triceps tendon, 
claiming a more rapid recovery, freedom from arthritic changes, and freedom from non- 
union. The fragment is removed by a subperiosteal dissection, and the projecting sharp 
angle of the ulna is smoothed off. The triceps expansion is sutured firmly, and the arm is 
immobilized in extension. This operation is advocated for all middle-aged patients when 
the fracture is above the coronoid process, or for younger patients when early return to 
work is important, and whenever the fragments are badly comminuted. 

Twenty cases have been treated by this method with perfect results claimed in seven- 
teen. The results have been studied after six months to four years. One patient has 
some lateral instability and two have limited extension at the elbow.. These results were 
better than from other methods which have been used.—Ernest M. Daland, M.D., 
Boston, Massachusetts. 


Tue SemitunaR Cartizaces. T. P. McMurray. The British Journal of Surgery, 

XXIX, 407, April 1942. 

This was the Robert Jones Memorial Lecture of the Royal College of Surgeons. It 
is a very thorough treatise discussed under the following headings: Development, Anat- 
omy at Birth, Minute Structute of the Cartilage, Cartilage Lesions and Abnormalities, 
The Internal and External Cartilages, Cysts of the Semilunar Cartilage, Abnormal Laxity 
of the Semilunar Cartilages, Congenital Abnormality of the Semilunar Cartilage, Methods 
of Examination of the Knee Joint, and Treatment.—Ernest M. Daland, M.D., Boston, 
Massachusetts. 


Fatigve Fracture or tHe Trp1a. J. Blair Hartley, The British Journal of Surgery, 
XXX, 9 July 1942. 
Fourteen fatigue fractures of the tibia are reported. The first reference to this type 
of fracture, sometimes called pseudofracture, was in 1939 by Roberts and Vogt. 
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The usual symptoms are pain on walking, with relief on sitting down. The majority 
of patients give no history of injury. There is no fever. The average age is thirteen. 

The roentgenograms show the lesion at the upper end of the tibia, below the epi- 
physeal line. Usually callus is already present when the roentgenograms are taken. 

Treatment consists in putting the tibia at rest in plaster. All fractures have healed. 

There is a similarity between these fractures and march fractures of the metatar- 
sals.—Ernest M. Daland, M.D., Boston, Massachusetts. 


A CasE OF ADAMANTINOMA OF THE Femur. A. Lincoln Bell. The British Journal of 

Surgery. XXX, 81, July 1942. 

An African boy of sixteen was examined because of pain and swelling in the lower end 
ofthefemur. A diagnosis of abscess was made, and the mass was opened. A solid tumor 
was found which, on microscopic examination, was an adamantinoma. 

The patient was discharged only to return in five weeks with bronchopneumonia from 
which he died. There was no autopsy.—Ernest M. Daland, M.D., Boston, Massachusetts. 


LUXACION RECIDIVANTE DEL HOMBRO, TECNICA Y RESULTADOS (Recurrent Dislocation of 
the Shoulder, Its Treatment and Results). P. Sanchez Toledo. Cirugia Ortopédica 

y Traumatologia, IX, 114, 1941. 

The author reports the end results of eleven Nicola-Hobbart operations performed 
on ten patients, five of whom were operated upon more than five years previously; five, 
two years previously; and one, fifteen months. The excellent results obtained from this 
operation (the original Nice’ technique was employed in only one case), led the author 
to conclude: 

1. The operation is a simple one to perform, as no exact determination of the egress 
of the drill hole is needed, and the cartilage covering the humerus is spared, thus eliminat- 
ing the, at least theoretical, starting point of later arthritic changes. 

2. The best incision is along the deltopectoral furrow, as this provides a better 
approach, and avoids lesions of the end portion of the circumflexus, which are liable to 
produce anterior deltoid paralysis. 

3. The shoulder is sufficiently immobilized by a simple Velpeau bandage which is 
worn for four weeks and renewed weekly for hygienic reasons. 

4. In the third week, active movements of the elbow are started, and functions 
return within about two months, abduction and external] rotation being the last move- 
ments to return. The authors have never tried to speed up recovery. 


OSTEOMIELITIS CRONICA D’EMBLEE (Early Flare-Up of Chronic Osteomyelitis). Isidoro 

Pascau. Cirugia Ortopédica y Traumatologia, 1X, 167, 1941. 

The author presents seventeen cases of early flare-up of chronic osteomyelitis. 
Eight of these patients had Brodie’s abscesses, and nine sclerosing osteomyelitis of the 
Garré type. All cases of Brodie’s abscesses were in children under ten years of age, which 
is not in agreement with the findings previously published. In two cases, the cavity was 
filled with a massive autogenous bone graft; and two years later the roentgenogram re- 
vealed new formation of bone trabeculae. Two patients were treated with sulfathiazole; 
and the painful symptomatology disappeared, but no roentgenographic changes took 
place. In the remaining patients, the surgical treatment indicated was not followed. 

All of the patients with Garré’s disease were over fifteen years of age. In five, the 
medullary canal was opened with longitudinal resection of the cortical bone; and in two, 
holes were drilled in the bone with a thick trephine. Two patients received sulfathiazole 
with an improvement in the clinical symptoms, but there were sometimes recurrences of 
the painful crises. 


EL ALIVIO DEL DOLOR PER MEDIO DEL VENENO DE COBRA (The Mitigation of Pain by Means 
of Cobra Venom). Ernesto Zubieta. Cirugia y Cirujanos, X, 285, 1942. 
The treatment of ten patients with malignancy is described by Zubieta. Because 
the author was unable to obtain satisfactory relief of pain in patients suffering from 
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cancer, by the usual drugs, he turned to cobra venom. The dose given was five rat units. 
A rat unit is the amount necessary to kill a white rat weighing twenty-two grams in eight- 
een hours after intraperitoneal injection. The author gave two and one-half rat units the 
first day, and five units the following day. The five-unit dose was given daily until the 
desired analgesia was obtained. The drug acts slowly, and beginning relief of pain was 
usually first noted on the third day. The action of the drug is of much longer duration 
than morphine. Once analgesia is established, injections once or twice a week are often 
adequate. The cases in which the cobra venom was used were chiefly carcinoma with 
skeletal metastases. The only toxic effect noticed was a diarrhoea in a few patients. 
The author feels that this is a safe procedure, since there is no habituation and there is 
practically no toxicity in the usual dosage.—John G. Kuhns, M.D., Boston, Massachu- 
setts. 


LA LUMBALGIA TRAUMATICA Y SUS RELACIONES CON LA LEY (Traumatic Low-Back Pain 
and Its Relation to the Law). Alejandro Castanedo. Cirugia y Cirujanes, X, 377, 
1942. 

Injuries to the back frequently present medicolegal aspects. The labor laws of 
Mexico do not define with sufficient clarity the disability which results from injuries of 
the low back, and the compensation given is frequently inadequate. A complete ana- 
tomical and clinical diagnosis is essential for evaluation of the disability. The diagnostic 
signs in relation to this disability are reviewed, and the various types are described. The 
author believes that after one has identified the type of low-back disability and has dis- 
covered its anatomicopathological causes, it is possible to evaluate the individual dis- 
ability justly. The disability in the usual cases rarely exceeds 10 or 15 per cent. In 
about 50 per cent. of the cases, cure results with no persisting incapacity. In the severe 
sases the disability should be raised to 20 or 25 per cent.—John G. Kuhns, M.D., Boston, 
Massachusetts. 


Tue TREATMENT OF Two HunpRED Cases or Curonic ARTHRITIS WITH ELECTRICALLY 
ACTIVATED VAPORIZED STEROL—WHITTIER Process (ErTRON). R. Garfield Sny- 
der; Willard Haywood Squires; John Wilfrid Forster; Cornelius Horace Traeger; and 
) Lewis Clark Wagner. J/ndustrial Medicine, VII, 295, July 1942. 

; For five years the authors have investigated the therapeutic efficiency and toxicity of 
; electrically activated vaporized sterol (Whittier process) in the treatment of arthritis. 
They point out that their results cannot be compared with the results obtained by the use 





; of Vitamin D obtained by other processes. 
The present report is a detailed study of fifty cases, —twenty-six cases of rheumatoid 
. arthritis; nine, of osteo-arthritis; four, of Marie-Striimpel disease; two, of frozen shoulder; 





j and nine, showing evidence of both rheumatoid arthritis and osteo-arthritis. The 
majority of the patients had been unsuccessfully treated for two years or more, by the 
same doctors using other accepted methods. 
































: On admission and at the end of one year, a complete study was made of each patient, 
| including physical and laboratory examinations, roentgenograms and photographs of the 
: involved joints and surrounding areas, motion pictures showing the degree of limitation 
of motion, blood pressure and weight determinations, and examination by a staff of spe- 
cialists including an orthopaedic surgeon, whose evaluation of the treatment is given as & 
separate report. Special studies were made when indicated. The findings of these 





examinations, the previous therapy and its results, and the present treatment and its re- 
sults are given in exceedingly detailed tables requiring several pages. 
The authors conclude: 














1. This medication is a relatively non-toxic therapeutic agent, which has definite 
value as a method of treating chronic arthritis, especially of the rheumatoid type. 

2. Such signs of intolerance as may occasionally occur can be easily controlled by 
either reducing the dose or stopping the medication. 


3. Demonstrable signs of improvement are an improved sense of well-being, aboli- 
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tion of pain, diminution of soft-tissue swelling, increased range of motion, restoration of 
normal function, and increased resistance to fatigue. 

4. The beneficial results obtained are usually sustained even after medication is 
stopped. In the great majority of cases, if symptoms reappear, they can be easily con- 
trolled by a second course of treatment, or by placing the patient on a small maintenance 
dose. 

5. The safety of this form of therapy has, they believe, been established. 

6. There is no causal relationship between an occasional elevation of blood calcium 
and vitamin-D toxicity. 

7. Repeated chemical and microscopic examination of the blood revealed the lack of 
correlation between any changes in the blood constituents and the severity or progress of 
the arthritic process. 

8. Definite functional improvement often occurred, irrespective of lack of roent- 
genographic changes in the bones. 

9. The earliest and most consistent beneficial effect observed was what is usually 
referred to as “tonic effect’’. The improved sense of well-being was accompanied by an 
increase in weight in the thin, asthenic individuals. 


HEREDITARY DeEFORMING CHonpRopysPLasiA. B.T. Vanzant and Frances R. Vanzant. 

The Journal of the American Medical Association, CXIX, 786, 1942. 

Hereditary deforming chondrodysplasia, a relatively rare condition, is a term used in 
preference to many others which are mentioned, although it is noted that the Standard 
Nomenclature of Disease, in a recent revision, prefers the term dyschondroplasia to chon- 
drodysplasia, and multiple cartilaginous exostoses is not considered an identical disease. 
The authors, however, believe that they are merely different manifestations of the same 
clinical entity. 

.n a description of the disease, the different manifestations and the deformities they 
produce are pointed out. The disease is distinctly one of growth and age. Sarcomatous 
changes may be found in a relatively small percentage of the cases, probably less than 
5 per cent. The theories of both Keith and Geschickter as to the origin of the disease 
are mentioned, but it is felt that neither theory completely explains the phenomena. 
The authors believe that there is an inherited defect in the primitive anlage for both 
cartilaginous and membranous bone, which produces disturbances of bone formation; 
these disturbances are expressed as growth, and hence are most pronounced at the points 
at which growth is most active,—namely, at the growing ends of long bones. A rather 
complete differential diagnosis deals with Ollier’s disease, Albers-Schénberg disease, 
Voorhoeve’s disease, et cetera. 

Heredity plays an important part in the etiology of this disease, which is believed 
to be transmitted as a mendelian dominant. In five generations of one family of seventy- 
eight members, thirty-six persons are known to have had this disease. It has been re- 
peatedly stated that the disease is more common in males than females by a ratio of 
three to one, but the authors point out that this ratio is probably too high; they believe 
it is more nearly one and one-half to one. An interesting sociological discussion as to the 
origin of the disease and the final outcome by dissemination is added.—H. H. Beckering, 
M.D., Dallas, Texas. 


Muscie SpasM IN THE ACUTE STAGE OF INFANTILE PARALYsIS AS INDICATED BY RE- 

CORDED ACTION CURRENT PoTreENTIALS. R. Plato Schwartz and Harry D. Bouman. 

The Journal of the American Medical Association, CX1X, 923, 1942. 

These investigators made oscillographic records of muscle action on normal persons, 
on patients with infantile paralysis, and on patients with spastic paralysis. They showed 
that spasticity is present in all normal antagonists to a muscle weakened by infantile 
paralysis; in those muscle groups not clinically involved by the disease, and in muscles 
themselves weakened by the disease, providing there remained voluntary contraction in 
the muscle. Affected muscles without voluntary contractile power showed no spasticity, 
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and none could be evoked. The spasticity of patients with infantile paralysis was shown 
to be a reflex mechanism evoked by the stretching or contraction of the antagonists. In 
normal muscles, contraction of the antagonists inhibits the muscle. 

In patients with spastic paralysis, and also in patients with infantile paralysis with 
only lower-extremity involvement, a position of the resting neck could be found in which 
the action currents almost completely disappeared only to reappear when a slightly new 
position was established. This seems to point, in the authors’ opinion, to an altered 
reflex mechanism of the spinal cord in infantile paralysis. 

The potentials of the spasticity action currents in weakened muscles was found to be 
greater than those of voluntary contraction in the same muscle. Under the Kenny 
method of treatment, the muscles showed greater contractile action-current potentials 
and decreased spasticity potentials. 

The authors have thus confirmed Miss Kenny’s observation of muscle spasm in the 
acute stage of infantile paralysis.—Joseph H}. Reno, M.D., Dallas, Texas. 


Ewina’s Tumor or THE Sacrum. Five YEAR SURVIVAL AFTER IRRADIATION. J. L. 
Sloat and Leonard T. Peterson. The Journal of the American Medical Association, 
CXIX, 1499, 1942. 

The author presents a case of Ewing’s tumor occurring in the sacrum. In 125 cases 
of Ewing’s tumor presented by Geschickter and Copeland, ‘the neoplasm involved the 
pelvis in twelve, but in none of these did it occur in the sacrum, and none of the patients 
lived over thirteen months. Of the total number of patients, ninety-nine were followed, 
and only six survived five years. 

The patient presented by the author, a white man, aged twenty-one, with Ewing’s 
tumor of the sacrum, was first seen in October 1936. He wus given heavy doses of roent- 
gen ray and, when last seen October 6, 1941, was in excellent health, gave no evidence of 
metastatic involvement, and was working as a machinist in a navy yard.—Clyde B. Trees, 
M.D., Dallas, Texas. 


AMPUTATIONS IN War. Norman T. Kirk. The Journal of the American Medical Asso- 

ciation, CXX, 13, September 5, 1942. 

The author states that primary closure in surgery of the extremities under war con- 
ditions is still unsafe, and feels that the guillotine amputation is still the method of choice. 
He describes the operation in detail, with particular reference to the use of adhesive trac- 
tion following surgery, and to the secondary repair of the stump. The article is well 
illustrated and informative.—Brandon Carrell, M.D., Dallas, Texas. 


FRACTURES OF THE FOREARM IN CHILDREN. Walter P. Blount, Arthur A. Schaefer, and 
J. Howard Johnson. The Journal of the American Medical Association, CXX, 111, 
September 12, 1942. 

The authors of this interesting and well-illustrated paper demonstrate that fractures 
of the forearm bones in children differ greatly from those in adults both in treatment and 
prognosis. This is due chiefly to the growth factor. Alignment is much more important 
than end to end apposition. Open reduction is not justified in order to obtain apposition 
except in occasional instances at the elbow, as in fractures of the neck of the radius. In 
greenstick types, the fracture should be completed in order to avoid recurrence of angula- 
tion. The radial head should never be removed in a child, and most epiphyseal fractures 
of the lower end of the radius will heal without disability, when conservatively treated.— 

Brandon Carrell, M.D., Dallas, Texas. 


Genvu Recurvatum Fo.titowine Pouiomye.itis. A CoNnTROLLED MetHop oF OPERA- 
TIVE CorrEcTION. C.E. Irwin. The Journal of the American Medical Association, 
CXX, 277, September 26, 1942. 

The presence or absence of structural changes differentiates the two types of genu 
recurvatum. The first type, that showing structural changes in the bone characterized by 
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elongation of the posterior condyles and posterior bowing of the upper third of the tibia, 
is caused by lack of sufficient power in the quadriceps group to lock the knee in extension 
against resistance. The second type, showing no structural changes in the bone, but 
rather stretching of the posterior capsular ligaments, is caused by weakness of the calf and 
hamstring muscles. Differentiation of the two types is important. Operation in the 
first type is successful because, after the structural defects are altered, the underlying 
cause can be corrected by a hamstring transplant. The prognosis is very poor in the 
second type, because there are no available muscles to transplant forward, to enable the 
person to keep the knee hyperextended without shifting his weight as he did prior to the 
operation. 

The operation to be described is the first procedure,—namely, correcting the genu 
recurvatum. A section, one inch in length, is removed just below the neck of the fibula, 
and bone chips are packed into the defect. A V-shaped wedge of bone is then removed 
from the posterior portion of the upper end of the tibia, the point not extending entirely 
through the shaft. A small tongue of bone is left on the anterior surface of the lower 
fragment. When the wedge-shaped defect has been closed by the osteotomy, the back 
knee deformity is corrected.—Clyde B. Trees, M.D., Dallas, Texas. 


ConGENITAL Fiatroot. John G. Kuhn. The Journal of the American Medical Associa- 

tion, CXX, 329, October 3, 1942. 

The author classifies as congenital flat-foot that group which shows in infancy rather 
extreme relaxation of the ligaments or actual caleaneovalgus deformity. The etiology is 
not clear, but is probably hereditary, and the condition is found in approximately 0.5 per 
cent. of all small children. If allowed to go untreated, the conditions in this group will 
probably progress to serious deformities and disability. Treatment is started early, us- 
ing bivalved plasters to maintain overcorrection of the deformity, and, later, when the 
normal restriction of mobility has been restored, using supports in the shoes under the 
long arch and inner border of the heel. Exercises are started when the child is old enough 
to cooperate. Surgery is not indicated under the age of twelve, and then only if con- 
servative measures have all failed.—Brandon Carrell, M.D., Dallas, Texas. 


ORTHOPEDIC SURGERY BETWEEN Two Wars. Chairman’s Address. James A. Dickson. 
The Journal of the American Medical Association, CX X, 413, October 10, 1942. 
Orthopaedic surgery received its impetus from the last War. Up to and during the 

first World War, the emphasis was placed on the search for an antiseptic which would 
inhibit germ growth, and kill germs without damaging tissue. The Carrel-Dakin 
method was hailed by many as the answer to this search. Then attempts were made to 
sterilize the wound by constant irrigations of the solution, but there was still so much dis- 
turbance of parts, so much damage to the wound surface, and so many accidental sec- 
ondary infections, that the results were disappointing. Much of the difficulty arose 
through concentration on the antiseptic treatment of the infection to the exclusion of the 
still more important factor of rest. 

“Orr has emphasized that immediate reduction of the fracture and the adjacent soft 
parts, and adequate immobilization of all parts in correct position are the primary essen- 
tials. With the parts in correct position and at rest, the operation of débridement and 
alignment of fracture may be carried through with a minimum of further damage. Thor- 
ough drainage is established, and petrolatum dressings are packed into the wound, and 
then the immobilizing device which is to carry the patient through to recovery is applied. 

“With the use of this method in combination with skeletal fixation, Trueta reported 
but six deaths in 1,073 cases of gunshot fracture treated during the Spanish Civil War.” 

Modern methods of treating compound fractures have been greatly advanced by im- 
proved methods of skeletal fixation, and also by the use of new metals for internal fixation 
of bone fragments. These devices have been combined with the closed-plaster method, 
and with the use of the sulfonamide drugs, with various technical details, and each is im- 
portant in that it contributes to rest, immobilization, and control of infection. 
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Fortifying a patient with vitamins, controlling shock by transfusions, and improved 
anaesthetics make possible more radical and extensive procedures. 

The methods of stabilizing a paralytic foot by bone fusions, or by tendon trans- 
plantation, or by a combination of both—such as arthroplasties of the knee and elbow, 
the arthroplasties of the hip using the vitallium cup, and the Smith-Petersen method of 
caring for fractures of the neck of the femur—all contribute toward making invalids 
independent.—John K. Coker, M.D., Dallas, Texas. 















WINGED Scaputa: Case OccurrinG IN SOLDIER FROM KNaApsack. Frederic W. Ilfeld 
and Hall G. Holder. The Journal of the American Medical Association, CX-X, 448, 
October 10, 1942. 

L. F. L., a private in the Coast Artillery, Camp Callan, California, was admitted to 
the Station Hospital September 4, 1941, complaining of difficulty in raising the right arm, 
and of prominence of the right scapula. One week previously, while carrying a fully 
loaded pack on a hike, he had noticed a numbness of the right arm. The next day, he 











noticed that when sitting down the right shoulder blade seemed to strike the chair. The 
history otherwise was negative. 
; Physical and laboratory examinations were negative except for weakness of the right 






serratus anterior, tested according to Legg’s method. The weakness of the serratus an- 






























terior in this case was probably due to stretching of the long thoracic nerve in swinging 
the pack on the back, or to pressure on the nerve from the knapsack strap. 

The patient made a complete recovery in four weeks. Treatment consisted of sup- 
port to the arm with a sling, infra-red heat, and massage of the shoulder.—John K. 
; Coker, M.D., Dallas, Texas. 

) 

OpoR IN THE ORR TREATMENT OF OSTEOMYELITIS AND ITs PREVENTION BY LACTOSE. 
Allan D. Wallis and Margaret J. Dilworth. The Journal of the American Medical 


Association, CX. X, 583, October 24, 1942. 

The authors found that the odor which develops in the Orr treatment of osteomyeli- 

tis resulted from the proteolysis by non-pathogenic anaerobes on the results of autolysis 
of the wound surfaces, with production of putrefaction mercaptans. Thus the fairly 
successful use of mercury bichloride in the ratio of 1:1000 as the plaster water to reduce 
odor is explained. Since utilizable carbohydrate retards proteolysis, lactose was chosen, 
and a saturated solution (about 18 per cent.) was found to give the best results. 
; A saturated solution of U.S.P. lactose in distilled water is autoclaved in flasks con- 
taining enough solution for one dressing change (about 50 cubic centimeters) ; these then 
being sealed with paraffin and stored. At the time of dressing, the lactose is poured into 
a sterile cup, plain dry gauze is dipped into the solution, and the wound is packed. This 
is covered with dry dressings, and a cast is applied as usual, keeping it free from contact 
with the lactose, lest it crumble. 

Although primarily designed for use in old wounds with established granulation 
tissue, the method may be used in fresh wounds at the time of operation by preparing 
fresh solutions with freshly autoclaved distilled water. 

Used in a limited number of cases, no odor developed until after about six weeks; no 
ill effects were noted; the gauze was easily removed from the cavity; and the amount of 
exudate and skin excoriation appeared lessened.—Joseph H. Reno, M.D., Dallas, Texas. 





IMPROVED LOCALIZATION AND TREATMENT OF RupTURED INTERVERTEBRAL DISKS. 
Walter E. Dandy. The Journal of the American Medical Association, CX-X, 605, 

October 24, 1942. 
The usual diagnostic symptom. tology of ruptured discs is briefly reviewed and em- 
phasized. The author, a neurosurgeon, states that this is one of the most common lesions 
in the field of surgery. Non-clinical diagnostic methods are contra-indicated, and he 
states that there are only a few other uncommon lesions giving a fairly similar symptoma- 
tology: (1) cauda equina tumors; (2) congenitally defective fifth lumbar vertebra with 
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destruction of the articular processes; (3) spondylolisthesis; and (4) carcinoma invading 
the low retroperitoneal spaces. He found that 96 per cent. of all ruptured discs were in 
the lumbar region, and 95 per cent. of these were at the fourth or fifth lumbar interspaces. 

A localization test, giving greater precision in locating the disc without exploring it, 
is presented. After unilateral exposure of the lamina of the fourth and fifth lumbar ver- 
tebrae, the spines of each of these vertebrae is pushed caudally with a periosteal elevator 
to determine the mobility of each vertebra. The ruptured disc is where the greater move- 
ment is shown, because of local spinal column weakness resulting from the defective disc. 
This test is effective in 85 per cent. of the cases, and has revealed two-disc lesions. 

Instead of merely removing protruding cartilage and the necrotic interior of the 
ruptured disc, Dandy also breaks up the interior of the disc with forceps, and curettes the 
interior down to bone. He strongly advises against fusion operations as unnecessary, 
except in cases of associated or isolated spondylolisthesis or defective fifth lumbar ver- 
tebra. He feels that operation is at once indicated when the patient has enough pain and 
disability to consult a physician.—J oseph H. Reno, M.D., Dallas, Texas. 


FRACTURES OF THE Os Catcis. A. 8. Blundell Bankart. The Lancet, II, 175, August 

15, 1942. 

The author states, “The results of the treatment of crush fractures of the os calcis 
are rotten. They bear no relation to the accuracy with which the fractures are reduced.”’ 
He points out that with few exceptions the results of the Béhler method of reduction and 
fixation is a permanently stiff and painful foot, due to immobilization in plaster for four 
months. Likewise the results of subastragalar arthrodesis for fractures of the os calcis 
are often unsatisfactory, and he expresses belief that the best result to be obtained from 
fracture of the os calcis involving the subastragalar joint is a completely stiff, but pain- 
less, foot of good shape, and he recommends a complete triple arthrodesis as a primary 
measure. A slight modification in the operative procedure is offered, in that a short 
longitudinal incision is first made on the inner side of the foot over the navicular for ex- 
cision of the navicular, as well as removal of the cartilage from the head of the astragalus and 
the base of the cuneiform bone. The usual incision is then made on the outer side of the 
foot for the caleaneocuboid joint and the subastragalar joint.—Lenox D, Baker, M.D., 
Durham, North Carolina. 


RADIOGRAPHY OF THE FEMORAL Neck. F. P. Fitzgerald and K. C. Clark. The Lancet, 

IT, 183, August 15, 1942. 

The authors describe a horizontal cassette holder and a vertical curved film support 
to fit over the perineal bar of the Hawley or other orthopaedic tables to be used for ac- 
curate roentgenographic visualization of the neck of the femur. The apparatus appears 
to be simple, and as practical as any this reviewer has seen.—Lenor D. Baker, M.D., 
Durham, North Carolina. 


Time oF UNION IN Fracturep Tipia._ B. H. Burns and R. H. Young. The Lancet, II, 

299, September 12, 1942. 

The authors analyze records of twenty-seven cases of fractures treated by closed 
methods from 1927 to 1930. The treatment consisted in back and side splints for four 
weeks, during which time massage was given and the joints were gently moved. Thena 
plaster cast was applied, and the patient was allowed up on crutches but without weight- 
bearing until union was firm enough for the plaster to be removed. The average time of 
union was eleven and one-half weeks. 

In 1930, following the method of surgeons in Vienna, plaster over a thin layer of 
wool was applied from the beginning, and the average time of union was prolonged to 
fifteen and one-half weeks. 

In a third group of cases treated by internal plating with a cross screw at right angles 
to that of the other screws, and without external fixation, thus allowing full movement 
from the start, the fracture seemed to be firmly united by bone in twelve weeks. 
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The authors conclude from their studies that early weight-bearing favors union, 
and that traction or two transfixion pins for more than a short time hinders union. A 
question is raised as to whether a certain amount of movement in the early stage may 
be a stimulus to callus formation, and whether the much greater immobilization that 
plaster gives may eliminate this stimulus in the long bones. They conclude that, until 
a better method is found of obtaining early union without the danger of sacrificing 
anatomical reduction, the best treatment is plating, with a cross screw at right angles 
to that of the other screws. They base their opinion on twelve cases so treated. 

Lenox D. Baker, M.D., Durham, North Carolina. 


















PERIPHERAL VASONEUROPATHY AFTER CHILLING. ‘“‘IMMERSION Foot AND IMMERSION 
Hann”. C. C. Ungley and William Blackwood. The Lancet, II, 447, October 17, 
1942. 

The authors report their experience based on upward of eighty cases seen in Scotland 
in the last two and one-half years. The clinical features during exposure are numbness, 
clumsiness, pain and tingling, and sometimes cramps (usually in the calves). Swelling is 
noted after some hours. The skin, red at first, is later pale “sickly yellow’’, mottled, blue 
or black. The symptoms and signs observed in the affected limbs after rescue are de- 
scribed as occuring in three stages: the prehyperaemic stage, the hyperaemic stage, and 
the posthyperaemic stage. The cases vary in severity from slight swelling and tingling 
pain which recover completely in two to five weeks, to those cases in which the patients 
do not recover for three to twelve months after exposure, and show late sequelae during 
the second year. The findings shortly after rescue give little indication of ultimate 
progress. Morbid anatomy in the interdigital nerves consists of almost complete 
wallerian degeneration. The main nerve trunks show severe degeneration and early 
regeneration. The details of prophylaxis and treatment are based mainly on keeping 
the body warm and the extremities cold during the early recovery period, and of protect- 
ing the extremities from minor trauma.—Lenox D. Baker, M.D., Durham, North Carolina. 


































LUMBAGO AND ABDOMINAL Patn. Michael Kelly. The Medical Journal of Australia, I, 

311, 1942. 

The significance of pain, either as a symptom of visceral or skeletal disease, remotely 
located from the site of the pain, or as lesions to be traced through a complicated net- 
work of interlocking nerve paths to their source in a somatic structure, is discussed and 
illustrated by clinical cases, chiefly remarkable for the extraordinary rapidity and com- 
pleteness of their cure. 

The prominence which fibrositis and myofibrositis has taken in recent medical litera- 
ture would appear to have been the incentive for this discussion. 

Apparently the present is a period when the speedy relief that comes as a result of the 
subcutaneous injection of a local anaesthetic into a ‘“‘lesion”’ in muscle or fascia seems to 
have taken the center of the stage. 

In the absence of any definite knowledge of the nature of the “lesion’’, it behooves 
one to be reasonably wary before accepting, as proved, observations that have not been 
subjected to the test of time. It is in this attitude that one should approach the subject 
treated in this article-—Charles F. Painter, M.D., Boston, Massachusetts. 


New Lieut on THE Painru. SHoutper. Michael Kelly. The Medical Journal of 

Australia, I, 488, 1942. 

The syndrome known as the painful shoulder presents a remarkably constant clinical 
picture, no matter what the immediate cause. The apparent disagreement between the 
various authorities upon the nature and treatment of the disability serves but to empha- 
size the essential oneness of the syndrome, in which a progressive disturbance involving 
several structures presents different aspects to different observers. There are three 
main features of the condition: 
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1. Pain in the shoulder on abduction of the humerus is usually felt near the inser- 
tion of the deltoid rather than in the joint itself, though it may radiate more widely. 

2. Severe aching at night, which prevents sleep and produces a wan, haggard ex- 
pression, is usually the patient’s chief complaint; the pain on movement is more easily 
borne than the ache. 

3. Tenderness on the “point” of the shoulder follows an injury to the shoulder in 
less than half the cases. There is usually an interval of a few days or even weeks between 
the injury and the full development of the syndrome. 

Local anaesthesia is both an instrument of research and a therapeutic weapon. The 
persistence of the cure into the postanaesthetic stage has not yet been satisfactorily ex- 
plained. Suffice it to say that, by reflex action, a focus of irritation causes pain and 
tenderness in the region of a joint, and that the disintegration of this focus is followed by 
cure. 

The author has had sixteen cases in which complete cure resulted from injections of a 
local anaesthetic into the trapezius (or, as seems more probable, into the supraspinatus 
or levator scapulae, which are situated directly beneath the trapezius). In the majority 
of the cases the relief has been permanent.—Charles F. Painter, M.D., Boston, Massa- 
chusetts. 


RATE AND AMOUNT OF IMPROVEMENT IN MuscLE STRENGTH FOLLOWING INFANTILE 
Parauysis. Robert L. Carroll. The Physiotherapy Review, XXII, 243, September- 
October 1942. 

The author surveyed the after effects of 1700 cases of infantile paralysis treated at 
the Orthopaedic Hospital, Los Angeles, during the twenty years prior to January 1939. 
Fifteen hundred of these patients had records of muscle strength made according to 
Lowman’s scale of 0 to 9, which indicates a range from complete paralysis to normal func- 
tion. The strength of the muscles performing the following functions were studied 
statistically in great detail: flexion of ankle (184 cases), extension of knee (147 cases), 
abduction of shoulder (75 cases), and abduction of finger (37 cases). The first muscle 
check was made about six weeks after the onset of the illness, and every six months for the 
first two years, then five and ten years after the first check. 

When paralysis was not complete, an increase in muscle strength was made in the 
majority of cases,—the average for all joint involvement studied being three points, with 
two points of the increase occurring between the first and second muscle checks. This 
pattern of increase in muscle strength was found to be approximately the same in all 
cases. The rating of the initial average strength of muscles was five, and a two-point in- 
crease would indicate that enough gain had been made in muscle strength to overcome 
gravity through a complete arc of movement or through a partial are against gravity and 
some resistance. 

The treatment consisted of baking and massage, poo! treatments, and muscle train- 
ing following the patient’s release from quarantine. While in the Hospital, the patients 
usually remained recumbent with splinting as indicated, and braces later as necessary. 
Since it was felt that such treatment was very important for all patients, a group of 
patients who had had periodic muscle checks, but to whom no treatment had been given, 
was not available for comparison. 


Coccrp1oIpAL INFECTION IN Bong. Carl D. Benninghoven and Earl R. Miller. Radi- 

ology, XXXVILI, 663, 1942. 

The endospores of oidium coccidioides produce nodules which resemble those of 
tuberculosis, and may caseate or liquify. The disease has a primary phase, resembling a 
mild influenza, the portal of entry being the respiratory tract. This primary phase in- 
duces an allergic state with positive skin response to coccidioidin, and is recovered from 
in a few weeks. Reinfection endogenously, or through the skin or respiratory tract, may 
induce the disease in the secondary or chronic granulomatous phase, though this occurs 
in only a small percentage of those having had the primary infection. Metastatic foci in 
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soft tissues, bones, and parenchymal organs ultimately appear. Miliary dissemination 
is the terminal manifestation. 

The bone involvement may occur as unilocular or multilocular cystlike areas; as 
marginal erosion, with a soft-tissue abscess; as destruction, with periosteal new-bone for- 
mation and surrounding soft-tissue infection; or as lesions resembling osteomyelitis, with 
periosteal new-bone formation, but without sequestration. Joint involvement may be 
purely synovial or synovial with subarticular destruction indistinguishable from tuber- 
culosis. Multiplicity of lesions is the rule. Most frequently involved are the spine, 
pelvis, hands, feet, and bones adjacent to the knees and ankles. The epiphyseal carti- 
lage does not act as a barrier to the spread of the infection, either toward or away from 
the joint. Soft-tissue abscesses arecommon. The prognosis of the disease in its second- 
ary phase is grave, the mortality approximating 69 per cent.—Edward N. Reed, M.D., 
Santa Monica, California. 


Tue C.iInico-ANATOMICAL ASPECTS OF THE LUMBOSACRAL ReGton. Verne T. Inman 

and John B. de C. M. Saunders. Radiology, XX XVIII, 669, 1942. 

The authors feel that while the work done on the intervertebral disc as an etiological 
factor in low-back pain and sciatica constitutes a major advance, the enthusiasm over 
posterior herniations of the disc as the causative factor has been too sanguine; and that 
congenital, traumatic, infectious, postural, and cther factors enter in. They distinguish 
sharply between sciatica from root compression, and the vague, infragluteal, subjective 
complaint. 

The annulus fibrosus is supported in front and behind by the anterior and posterior 
longitudinal ligaments. Posterolaterally on either side, where the annulus comes in 
relation with the intervertebral foramen, it is unsupported by any extrinsic ligamentous 
structure. Here the disc bulges backward, to occupy a considerable portion of the lower 
one-half of the foramen. 

The equilibrium of the spinal column is maintained by two forces acting in opposite 
directions,—one expansible, depending on the turgesence of the disc, and the other tensile, 
depending on the ligaments. The elastic nature of these forces permits spinal move- 
ments. Under stress, the pressure on the lumbar vertebrae and discs is enormous. In 
spinal flexion the nucleus pulposus in the lumbar region migrates dorsally, and tension is 
thrown on the posterior portion of the annulus. This accounts for the frequency of dor- 
sal herniations in the lower lumbar region. 

When the ligamentum flavum is torn, as in a sprain, it contracts. Healing occurs 
by scar formation; and where movement is free during healing, the scar hypertrophies. 

Forced lateral bending and flexion of the spine may damage the intertransverse, ilio- 
lumbar, interspinous and supraspinous ligaments, before the disc or the ligamentum 
flavum are involved. The spinal nerves, in their course through the intervertebral fora- 
mina, occupy only the upper half; the lower half being occluded by the posterior projec- 
tion of the disc and the anterior bulging of the ligamentum flavum. The spinal nerve 
comes in contact with its own intervertebral disc only at its point of emergence from the 
intervertebral foramen. 

Because the vertebral canal lies posterior to the center of motion of the vertebral 
segments, it is elongated by spinal flexion, and shortened by spinal extension. The total 
change in length between full flexion and extension is about seven centimeters. The 
dural sac, anchored at each end, undergoes stretching on spinal flexion. Through the 
attachment of the dura, this stretching is transmitted to the spina! nerves themselves, 
and there is a small but definite piston-like movement of the upper, but not of the fourth 
or fifth, lumbar nerves in and out of their foramina. In straight-leg raising, traction on 
the sciatic nerve is demonstrable when the leg is elevated only 15 to 30 degrees from the 
table. This tension is transmitted through the plexus, and early effects the contributing 
segmental nerves, causing a distal migration, but only of those below the third lumbar, 
the maximum movement occurring at the fifth lumbar and the first and second sacral, 
and the greatest movement at 80 degrees of flexion. Thus spinal flexion and straight-leg 
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raising may assist in differentiating involvement of the upper lumbar from involvement 
of the lower lumbar and sacral roots. 

Low-back damage, produced by flexion and rotary stresses, is most likely to injure 
the attachments of muscles and ligaments. If the forces are particularly violent, rupture 
of the dise or of the ligamentum flavum may occur. The authors feel that the majority 
of low-back strains are due to partial or complete rupture of ligaments. The so called 
“trigger points” of Steindler are at the attachments of these ligaments. Repeated in- 
jury, with repeated efforts at repair produce unsound healing,—a chronic sprain. Both 
ligaments and periosteum are well supplied with sensory nerves. 

The majority of low-back lesions occur in areas innervated by the fourth and fifth 
lumbar nerves. How then is the radiation of pain to the infragluteal region produced? 
The skin of the gluteal region and posterior aspect of the thigh is innervated through the 
first, second, and third sacral nerves,—the fourth and fifth lumbar innervating the skin of 
the leg. Distinguishing between the skin sclerotomes, the radiation of the pain follows 
the segmental distribution of the lower lumbar nerves to the periosteum of the skeletal 
structures and attachments of muscles. The authors conclude that the radiation of pain 
is brought about reflexly through the nerve segments directly involved at the site of the 
initial lesion. Such a conception explains the therapeutic value sometimes derived from 
the local injection of novocain at the “trigger point” which, by breaking the reflex are, 
alleviates the pain. 

An excellent anatomical chart showing the areas of dermatomal and of sclerotomal 
innervations is presented.—Edward N. Reed, M.D., Santa Monica, California. 


CHARACTERISTIC BONE AND JOINT CHANGES IN COMPRESSED-AIR WorkKERS: A SURVEY 
OF SyMPTOMLEsS Cases. A. L. L. Bell, George N. Edson, and Newton Hornick. 
Radiology, XX XVIII, 698, 1942. 

The fluids and tissues of those working in compressed air become saturated with the 

gases of the atmosphere, the extent of the saturation depending on the length of the 
exposure, the intensity of the pressure, and the vascularity and absorptive rates, and 
‘apacities of the various tissues. Since 80 per cent. of the atmosphere is nitrogen, and 
since fatty tissues absorb about five times more nitrogen than the blood plasma or other 
tissues, the lipoid-containing tissues become the store houses of nitrogen, after prolonged 
exposure to compressed air. As pressure is released, the tissues give up their nitrogen to 
the circulating blood, and the blood, in turn, to the outside air, through the pulmonary 
vapillaries. Tissues having a copious circulation lose their gas rapidly; and even though 
gas bubbles appear in the vessels of these tissues, they may pass harmlessly through the 
vapillary beds without producing infarction. The fat tissues, bone marrow, and white 
matter of the brain and cord, have a relatively poor blood supply, and cannot rid them- 
selves of their nitrogen as readily as other tissues. Obstruction of the capillaries by small 
bubbles of gas prevents further absorption by the plasma, while continued release of 
nitrogen in the tissues forces the gas to accumulate in the spaces about the capillaries, to 
the extent even of actual tissue rupture. When decompression is too rapid to permit the 
nitrogen to be carried from the tissues, a symptom complex known as “bends”’ results. 
However, many cases of aseptic necrosis in long bones have occurred with no history of 
bends. This indicates that, while occurrence of emboli or damaging extravascular ac- 
cumulations of nitrogen in the spinal cord or other non-osseous tissues have been pre- 
vented, they have nevertheless occurred in bone marrow. During decompression, large 
amounts of the nitrogen stored in marrow fat must be carried off as fast asitis freed, but, 
because of sluggish circulation, accumulations of bubbles of nitrogen in the capillaries 
and of perivascular gases occur, and capillary obstruction results in these non-expansile 
structures. 

Roentgenographic studies were made of thirty-two workers in compressed air, none 
of whom admitted skeletal symptoms. Seventy-five per cent. showed bone or joint 
changes considered typical and characteristic, consisting of areas of necrosis in the medul- 
lary portion followed by calcification within and about the necrotic areas. The calcifica- 
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tion occurred in strands, sometimes coalesced into irregularly shaped dense masses, and 
never extended beyond the metaphyseal portion. In the heads of the bones were areas 
of increased density beneath the articular surface, and as the disease progressed, there 
were areas of necrosis, which gradually increased in size, and were followed by thinning 
and fragmentation about the articular margins, and finally by collapse of the joint sur- 
face. 

The degree of involvement was found to be proportionate to the length of employ- 
ment at compressed-air work. The involvement of the various long bones was directly 
proportionate to their fat-marrow content.—Edward N. Reed, M.D., Santa Monica, 
California. 





ROENTGEN SIGN or Earty SuppuraTiIvVeE ARTHRITIS OF THE Hip IN Inrancy. L. K. 

Chont. Radiology, XX XVIII, 708, 1942. 

The infantile hip joint has a very shallow, almost rimless, acetabulum, a weak thin 
capsule, and immature ligaments. “The joint cartilages are much thicker than in the 
adult, an important protection against infections in the joint. Streptococcal and 
meningococcal arthritides are more common under two years of age, and staphylococcal 
in older children. Upper respiratory infections and furuncles are common etiological 
factors. 

A blood-borne suppurative arthritis of the hip begins with increased secretion of 
serum into the joint cavity. With the increased intracapsular pressure, a lateral and 
upward subluxation of the femoral head occurs. Later the synovial fluid becomes puru- 
lent, and destroys the articular cartilage. Aspiration can aid the diagnosis, but in peri- 
articular infections, a careless aspiration may inoculate the joint cavity. Roentgen- 
ographic examination is safe and gives reliable information of the extent of the disease, 
and the amount of intracapsular fluid. It will differentiate a true infectious arthritis 
from an allergic one, in which the roentgenographic findings are negative. 

With the increased secretion of fluid into the weak undeveloped structures of the 
infantile hip joint, displacement of the femoral head will occur. Because the least re- 
sistant part of the capsule is the lateral wall, the displacement will be lateral, while the 
muscle spasm present will force the femoral head upward. This lateral and upward dis- 
placement of the femoral head is the pathognomonic sign of an early infectious arthritis of 
the infantile hip.—Edward N. Reed, M.D., Santa Monica, California. 


ScaLENusS ANTICUS SYNDROME OR CERVICAL FORAMINAL COMPRESSION? I. W. Nachlas. 

Southern Medical Journal, XXXV, 663, 1942. 

The anatomy of the “scalene triangle,” and the action of the muscles is discussed. 
Some patients have not been permanently relieved by cutting the scalenus anterior. 
The author suggests “brachialgia” as a more appropriate name. He considers that the 
symptoms are due to irritation of the nerve root, as the nerves pass through the cervi- 
val intervertebral foramina. The roentgenogram may or may not show evidence of 
osteophytes. 

Treatment is directed toward opening up the vertebral foramina by hyperextension 
or traction. This is followed by physiotherapy, and posture and muscle training.— 

Fred G. Hodgson, M.D., Atlanta, Georgia. 


Gas GANGRENE: EXPERIMENTAL OBSERVATIONS ON THE USE OF THE SULFONAMIDE 
DERIVATIVES AND ZINC PEROXIDE IN ITs TREATMENT AND PREVENTION. Guy A. 
Caldwell, and Frank J. Cox. Southern Medical Journal, XXXV, 789, 1942. 

The following experiments were conducted on guinea pigs to determine the relative 
prophylactic and preventive value of these various preparations. 

Under ether the femur was exposed, and drill holes were made to simulate compound 
fractures. Muscle damage was also caused. A minimal lethal dose of broth culture of 
clostridium welchii was put in the wounds. A severe infection followed, and the animal 
usually died within seventy-two hours. It was not possible to prevent secondary infec- 


THE JOURNAL OF BONE AND JOINT SURGERY 








CURRENT LITERATURE 241 


tion with other germs. Controls and sixteen groups of animals were used in various ex- 
periments. 

The authors concluded: 

1. The effectiveness of surgical débridement in controlling the development and 
spread of gas gangrene has again been emphasized in these experiments. 

2. Zine peroxide as a local dressing in a severely contaminated wound has a definite 
inhibitory action upon the progress of gas gangrene. 

3. The immediate implantation of one of the sulfonamide drugs will, in the experi- 
mental animal, inhibit the development of gas gangrene in most instances. 

4. Once the organism has invaded the soft tissues and has begun to spread, the 
effectiveness of sulfanilamide progressively decreases as time lapses between the period 
of inoculation and the initiation of treatment. 

5. On the basis of experimental evidence, the local implantation of sulfathiazole at 
the scene of the accident is encouraged. Its use in a large series of clinical cases of com- 
pound fracture will determine its practical value-——Fred G. Hodgson, M.D., Atlanta, 
Georgia. 


TENDON TRANSPLANTATION OF THE FLEXOR Carpi ULNARIS FOR PRONATION-FLEXION 
DEFORMITY OF THE Wrist. William T. Green. Surgery, Gynecology and Obstetrics, 
LXXV, 337, 1942. 

The author has found an operation transplanting the tendon of the flexor carpi 
ulnaris into the tendon of the extensor carpi radialis longus useful in the treatment of 
weakness of the extensor muscles of the wrist and a flexion-pronation deformity of the 
wrist, common in spastic, obstetrical, and infantile paralysis. 

Before performing the operation it should be established that the flexor carpi ulnaris 
is of normal or good power, that the other musculature affecting the hand is of sufficient 
quality to allow satisfactory function after the transplant, and that the deformity is 
correctable passively. If the deformity cannot be corrected passively, accessory proced- 
ures may be necessary. The operation is not indicated in the presence of gross mental 
deficiency. 

The results of the operation in fifteen cases of spastic paralysis were excellent in 
nine, good in four, fair in one, and poor in one; in six cases of obstetrical paralysis, the 
results were excellent or good in four, fair in one, and poor in one; and in two cases of 
infantile paralysis, the results were excellent in one and good in one. 


MECHANICAL SKELETAL FIxaTION In WAR SurGcerY. Report or Srxry-One Cases. 
Charles Bradford and Philip D. Wilson. Surgery, Gynecology and Obstetrics, LX XV, 
468, 1942. 

The treatment of war fractures is often complicated by a multiplicity of other 
injuries and unfavorable environment for treatment. The authors believe that under 
such circumstances more radical methods of treatment may be adopted, but warns 
against adopting an easier rather than a better method. From their experience in the 
American Hospital in Britain, the authors believe that the apparatus described by 
Roger Anderson and by Haynes for skeletal fixation offer many possibilities for im- 
proving the treatment of difficult cases. However, such apparatus should be applied 
only by qualified surgeons who thoroughly understand the principles on which it is based, 
and only in cases in which treatment by simple conservative means seems likely to 
prove inadequate. In addition, a miniature device developed by Waknitz on the 
principles of the Anderson apparatus is useful in the treatment of fractures of the small 
bones. 

The apparatus may be applied in the treatment of patients with deeply infected 
fractures, particularly if the fracture is comminuted or so oblique that it tends to slip, 
of those suffering from shock, and of those who are old and debilitated. By its use, 
the immobilization of the fracture is not disturbed by a change of dressings or cast, or 
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by the movements of the patient; and, if some other surgery becomes necessary, the 
fracture itself is no longer a contra-indication. 

The authors discuss four common dangers and emphasize the following points: 

1, The most rigid rules of asepsis must be observed in introducing the pins. 

2. Care must be taken to see that the pins penetrate all the way through the 
opposite cortex. 

3. Distraction of the fracture must be continually guarded against. 

4. Unnecessary postoperative dressings should be avoided. 


THE LAMINAGRAPH AS AN AID IN THE TREATMENT OF CHRONIC OsTEOMYELITIS. Alan 
DeForest Smith and Lawson E. Miller, Jr. Surgery, Gynecology and Obstetrics, 
LXXV, 507, 1942. 

The authors have found laminagrams much more satisfactory than ordinary 
roentgenograms in accurately locating the abscesses which give rise to recurrent attacks 
of pain, swelling, and fever in the treatment of chronic osteomyelitis. 

In the taking of a laminagram, the tube and film move in such a way that the 
roentgenographic shadow of a given plane of the body remains stationary, while the 
shadows of all other planes are blurred in varying amounts, depending mainly on the dis- 
tance from the plane selected. This permits good visualization of objects which would 
ordinarily be obscured by shadows of overlying and underlying structures. During 
laminagraphic motion, an appreciable part of the exposure is made while these other 
structures are not in a direct line with the object to be visualized. In this way lamina- 
grams may be taken of several different planes and thus show the exact location of the 
abscess or abscesses. The use of lipiodol in draining sinuses is suggested when roentgeno- 


graphic examinations are made. 
Three cases are reported and illustrated by routine roentgenograms and laminagrams. 
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